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ABSTRACT 

Experimental  data  on  the  absorption  coefficient  of  alkali  halides  were 
searched,  compiled,  and  analyzed.  It  was  found  that  the  bulk  of  available  data 
were  concentrated  to  the  absorption  edges  of  the  main  transparent  region  and 
were  for  the  seven  materials  LIF,  NaF,  NaCl,  KCl,  KBr,  KI,  and  Csl.  Although 
the  Intrinsic  absorption  can  be  calculated  by  using  the  exponential  dependence 
of  absorption  coefficient  on  frequency  which  is  formulated  on  the  basis  of 
available  data,  discrepancies  occur  In  the  region  where  absorption  Is  extremely 
low,  as  observed  at  the  wavelengths  of  Interest  to  laser  technology.  At  low 
absorption  levels,  extrinsic  absorptions  due  to  Impurities  and  surface  contam¬ 
ination  dominate  the  Intrinsic  absorption  by  factors  ranging  from  fractions 
to  factors  by  ten.  Experience  has  shown  that  extrinsic  contributions  can  be 
reduced  through  Improved  crystal  growing  and  surface  polishing  techniques. 
Another  possible  reason  for  the  discrepancies  may  be  the  limit  of  Instrument 
sensitivity,  since  absorption  coefficient  lower  than  7  x  10~®  cm”*  cannot  be 
detected  with  certainty. 

The  results  of  this  work  on  th"'  alkali  halides  are  given  in  two  separate 
reports.  Presented  In  this  report  are  essentially  the  up-to-date  knowledge 
of  available  data  and  the  recommended  room-temperature  values  of  absorption 
coefficient  In  the  laser  wavelength  and  multiphonon  absorption  region.  In 
the  second  report,  results  on  the  data  analysis  and  theoretical  studies  for 
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1.  INTRODUCTION 

The  purpose  of  this  work  Is  to  present  and  review  the  available  data  and 
Information  on  the  absorption  coefficient  of  alkali  halides,  to  critically  eval¬ 
uate,  analyze,  and  synthesize  the  data,  and  to  make  recommendations  for  the 
most  probable  values  of  the  absorption  coefficient.  The  Investigation  covers 
the  widest  possible  wavelength  and  temperature  ranges  and  Is  based  on  the  purest 
samples  of  alkali  halides. 

The  need  for  ultraviolet  and  Infrared  photographic  and  detecting  devices 
and  the  development  of  high-energy  lasers  and  their  associated  applications 
have  resulted  In  requirements  for  a  wide  variety  of  highly  transparent  optical 
components,  such  as  windows,  lenses,  and  polarizers.  In  selecting  materials 
of  practical  Importance,  one  Is  concerned  with  the  transparent  region  which 
covers  various  lines  of  Interest.  For  a  given  crystal,  the  width  of  the  main 
transparent  region  Is  governed  by  two  factors.  On  the  short  wavelength  side, 
transmission  Is  restricted  by  electronic  excitation,  and  for  long  wavelengths 
by  molecular  vibrations  and  rotations.  The  width  of  the  transparent  spectral 
range  Increases  as  the  energy  for  electronic  excitation  Is  Increased  and  that 
for  molecular  vibrations  decreased.  Theoretical  and  experimental  studies  on 
the  Ionic  crystals  Indicate  that  crytslas  having  small  Ions  with  strong  bonding 
have  a  wide  ultraviolet  transparency;  this  Is  true  for  alkali  halides.  In 
Figure  1,  a  schematic  view  of  the  absorption  spectrum  of  a  typical  alkali  halide 
crystal  is  shown.  At  the  right  (''/AO  ym)  are  seen  the  absorption  peaks  associ¬ 
ated  with  optical  phonons  while  nearer  to  the  left  ('vO.lS  ym)  are  seen  the 
absorption  peaks  associated  with  excltons.  It  Is  seen  that  the  transparent 
region  of  alkali  halides  covers  a  spectral  range  that  is  suitable  to  most  prac¬ 
tical  applications. 

The  alkali  halides  are  typical  ionic  compounds  and  their  physical  properties 
are  In  general  well  understood.  The  majority  of  the  alkali  halides  crystallize 
In  the  rock  salt  structure  In  which  each  cation  (alkali  metal  ion)  is  surrounded 
by  six  nearest  neighbor  anions  (halogen  ions) ,  and  each  anion  by  six  nearest 
neighbor  cations.  The  cations  and  anions  are  each  situated  on  the  points  of 
separate  face-centered  cubic  lattices,  and  these  two  lattices  are  Interleaved 
with  each  other.  This  type  of  crystal  is  called  the  3~fonn.  A  few  of  the 
alkali  halides  normally  crystallize  In  a  slightly  different  arrangement. 
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Figure  1,  Typical  Absorption  Spectrum  of  an  Alkall-Hallde  Crystal 
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typified  by  the  room-temperature  structure  of  cesium  chloride.  In  this  structure, 
each  cation  is  surrounded  by  eight  nearest  neighbor  anions  and  conversely. 

The  cations  and  anions  in  this  structure  may  be  considered  to  occupy,  respec¬ 
tively,  the  points  of  two  inter-penetrating  simple  cubic  lattices.  This  type 
of  crystal  is  called  the  a-form.  A  few  physical  properties  of  alkali  halide 
crystals  are  listed  in  Table  1. 

The  applications  of  high-power  Infrared  lasers,  which  are  now  being  developed 
at  a  rapid  rate,  are  largely  limited  by  the  lack  of  suitable  transparent  opti¬ 
cal  materials.  As  a  result,  much  of  the  high-power  laser  research  is  directed 
toward  finding  adequate  high- temperature  window  and  dome  materials  in  the  wave¬ 
length  region  of  2  to  6  pm  and  near  10.6  pm.  The  alkali  halides  have  large 
transmission  ranges  from  the  ultraviolet  to  the  infrared  and  are  available 
in  large  sizes  and  high  purity.  They  are  excellent  materials  for  photochemists 
who  are  Interested  in  ultraviolet  transparency  and  for  laser  scientists  who 
are  ":onsldered  with  infrared  transmission.  In  spite  of  their  intrinsic  phys¬ 
ical  weaknesses,  they  are  considered  good  window  materials  and  are  recommended 
by  the  National  Materials  Advisory  Board  [1].  Efforts  are  being  made  to  im¬ 
prove  their  mechanical  strength  and  thermal  endurance  without  altering  their 
optical  properties. 

Among  the  various  optical  properties,  those  of  practical  importance  are 
refractive  index  and  absorption  coefficient.  The  latter  is  especially  impor¬ 
tant  in  the  application  of  high-energy  lasers  because  many  unfavorable  effects, 
which  are  not  observed  at  low  energy  level,  are  developed  at  high  power  levels. 

No  matter  how  low  the  absorption  is,  the  effect  is  objectionable  at  high-energy 
levels.  As  a  natural  consequence,  the  magnitude  of  absorption  coefficient  is 
the  key  parameter  In  selecting  the  laser  window  materials. 

Over  the  past  years  extensive  theoretical  and  experimental  investigations 
have  been  conducted  in  an  effort  to  determine  the  absorption  property  for  op¬ 
tical  materials  and  to  identify  the  mechanisms  influencing  the  absorption. 

As  a  result,  numerous  measurements  and  calculations  have  been  reported.  How¬ 
ever,  the  available  Information  is  dispersed  through  the  literature  chronolog¬ 
ically  as  well  as  geographically.  A  concise  and  comprehensive  literature  survey, 
data  compilation,  and  analysis  Is  still  not  available.  Yet  the  overall  profile 
of  the  available  data  and  predictions  of  most  probable  values  are  indlspenslble 
for  scientific  research  and  engineering  applications.  Because  of  this  reason. 
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the  present  work  was  Initiated.  Inherent  In  the  character  of  this  work  Is 
the  fact  that  we  have  drawn  most  heavily  upon  the  scientific  literature  and 
feel  a  debt  of  gratitude  to  the  authors  whose  results  have  been  used. 

Although  all  of  the  alkali  halides  are.  In  principle,  good  optical  materials, 
some  of  them,  however,  are  Intrinsically  unsuitable  for  ordinary  applications. 

They  are  either  physically  Inadequate  or  chemically  unstable.  As  a  result, 
available  data  on  the  optical  constants  are  concentrate  to  the  following  seven 
materials:  LIF,  NaF,  NaCl,  KCl,  KBr,  KI,  and  Csl,  which  are  being  presented 
In  this  work. 

Results  of  the  present  work  are  given  In  two  separate  reports.  Part  I 
and  Part  II.  The  first  report  constitutes  essentially  the  reporting  of  cur¬ 
rent  status  of  available  data.  Material  Is  comprehensively  compiled  and  dis¬ 
played  so  that  one  can  see  at  a  glance  the  spectral  distribution  of  available 
data  and  the  variation  of  data  with  respect  to  temperature  and  frequency. 

In  addition,  efforts  are  made  to  generate  recommended  values  of  absorption 
coefficient  tor  the  laser  wavelengths  and  the  multiphonon  region.  The  result 
Is  an  expression  that  relates  the  molecular  weight  of  the  crystal  and  a  key 
parameter  In  an  equation  that  predicts  the  intrinsic  absorption  coefficient. 
Details  of  this  finding  Is  discussed  in  the  section  of  the  report  entitled 
"Summary  of  Results  and  Recommendations,”  In  the  second  report,  which  will 
be  submitted  later,  efforts  on  data  analysis  and  theoretical  studies  are  dis¬ 
cussed.  It  has  been  experimentally  observed  In  alkali  halide  crystals,  that 
the  exponential  dependence  of  absorption  coefficient  on  frequency  holds  in 
the  multiphonon  region  as  well  as  In  the  Urbach  tall  region.  Furthermore, 
a  power  law  seems  to  be  generally  valid  In  relating  the  absorption  coefficient 
with  temperature  In  the  temperature  region  >200  K.  All  of  these  features  are 
clearly  displayed  In  the  first  report.  It  can  be  8"en  that  analytical  expres¬ 
sions  similar  to  those  for  the  Urbach  tall  can  be  formulated  for  the  multlFhonon 
region. 
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2.  BACKGROUND  ON  THEORETICAI,  CONSIDERATIONS  AND  METHODS  OF  MEASUREMENT 

The  study  of  the  propagation  of  light  through  matter,  particularly  solids, 
comprises  one  of  the  important  and  interesting  branches  of  optics.  The  maiiy 
and  varied  optical  phenomena  exhibited  by  solids  Include  selective  absorption, 
dispersion,  double  refraction,  polarization  effects,  and  electro-optical  and 
magneto-optical  effects.  Many  of  the  optical  properties  of  solids  can  be  under¬ 
stood  on  the  basis  of  classical  electromagnetic  theory. 

The  macroscopic  electromagnetic  state  of  solids,  at  a  given  site,  is 
described  by  four  quantities: 

(i)  The  volume  density  of  electric  charge 
(11)  The  volume  density  of  electric  dipoles,  called  the  polarization 

(ill)  The  volume  density  of  magnetic  dipoles,  called  the  magnetiz.atlon 

(iv)  The  electric  current  per  unit  area,  called  the  current  density 

All  ol  these  quantities  are  (onsldered  to  be  macroscopic.illy  averaged  in  order 
to  smooth  out  the  microscopic  variations  due  to  the  atomic  makeup  of  matter. 

They  are  related  to  the  macroscopical ly  averaged  electric  and  magnetic  fields 
by  the  well  known  Maxwell  equations  [9). 

Detailed  discussion  of  Maxwell's  equations  is  beyond  the  intended  scope 
of  the  present  work.  Wliat  we  should  bear  in  mind  is  that  the  general  solut  ion 

of  Maxwell's  equations  is  a  wave  function  for  electric-  or  magnetic  field. 

In  thi  treatment  of  the  interaction  of  light  and  matter,  the  light  is  considered 
as  an  oscillating  electric  field  that  engulfs  the  constituent  molecules  of 
matter.  Each  of  the  molecules  i'lay  be  considered  to  be  a  charged  simple  harmonic 
oscillator.  When  these  constituent  oscllla'ors  are  driven  by  the  engulflnp 
electric  field  of  light  they  become  excited  by  that  field  and  emit  Huygens- like 
spherical  wavelets.  In  the  early  development  of  the  theory  of  propagation  of 
light  in  matter,  there  was  no  practical  alternative  to  treating  the  matter  as 
a  collection  of  charged  harmonic  oscillators  subject,  perhaps,  to  damping  lories. 
The  modern  developments  in  the  theory  of  matter  and  its  interaction  with  r.idi- 
atlon,  have  shown  that  this  simple  model  has  broad  utility,  and  that  it  can  be 
employed  in  the  discussion  of  optical  constants. 


The  theory  of  the  optical  properties  of  single  crystals  is  well  known 
and  has  been  extensively  reviewed.  Hence,  In  this  section,  rather  than  dis¬ 
cuss  the  derivation  of  the  theory  in  detail,  we  will  instead  simply  define 


theoretical  constants,  their  inter-relationship,  and  how  they  appear  in 
expressions  for  experimentally  measurable  quantities  such  as  transmission, 
reflectivity,  refractive  index,  and  absorption  coefficient. 

The  response  of  a  nonmagnetic  solid  with  Isotropic  or  cubic  symmetry  to 
incident  electromagnetic  radiation  can  be  generally  described  in  terms  of  two 
optical  constants,  which  are  related  to  each  other  through  dispersion  relations. 
These  two  optical  constants  can  consist  of  either  the  refractive  index  n  and 
the  extinction  coefficient  K,  or  Ej  and  Ej,  which  are  respectively  the  real 
and  imaginary  part  of  the  complex  dielectric  constant  £.  These  two  pairs  of 
constants  are  related  as  follows: 

e  =  .;i  +  it;,  +  (n  +  lK)^  =  (n’  -<^)  +  2in<  (1) 

Let  be  the  reflectivity  at  normal  incidence  of  a  solid  of  sufficient  thick¬ 
ness  so  that  there  is  negligible  reflection  from  the  rear  surface  of  the  solid 
and  he  the  corresponding  transmission  at  normal  Incidence,  then  can  be 
expressed  in  terms  of  n  and  <  as  follows: 

R  .  (n-n*)^  +  >:•’ 

(n  +  n')^  +  k’' 

Generally,  the  solid  is  either  in  air  or  in  a  vacuum,  where  n'  =  1.  Therefore, 
Eq.  (2)  becomes 

R  (3) 

(n  +  1)'  +  r:- 

Similarly,  can  be  expressed  as 

r  =  {(1-R  +  4R  sin'  T}  e"®'^  (4) 

OO  CO  ou 

where 

a  =  absorption  coefficient  «  4ttk/A 
A  «  wavelength  of  Incident  radiation 
t  «  thickness  of  the  sample 
f  =  tan"'  [2K/(n^  -  1)] 

If  n  >>  K,  Eq.  (4)  becomes 

T  i  (1  -R  )'  e"^'  (5) 

OO  CD 

Equation  (5)  is  commonly  used  to  determine  the  absorption  coefficient  directly 
by  observing  the  decay  of  incident  light  with  ihe  thickness  of  sample. 


V 


As  we  mentioned  earlier,  the  above  equations  are  valid  only  If  the  reflection 
from  the  rear  surface  of  the  solid  Is  negligible.  For  thin  samples,  where 
the  reflection  from  the  rear  surface  cannot  be  neglected,  then  the  expressions 
for  apparent  reflectivity  and  transmission  are: 

R  ((1-e  +  4e”^^  sln^  y] 


(1  -  R  e  “  )  +  4R  e 


sin^  (f  +  Y) 


e'®"^  [(1-RJ^  +  4R^  sln^  f] 
(1-R  +  4R  sln^  (f  +  Y) 


Y  “  — -y —  (n  is  an  Integer), 

t  *  thickness  of  a  thin  sample, 

R  «  apparent  reflectivity, 

T  =  apparent  transmission. 

The  second  term  In  the  denominator  in  Eqs.  (6)  and  (7)  Is  an  interference 
term.  If  no  interference  fringes  are  observed  because  of  thickness  variation, 
we  then  average  over  y  and  obtain: 

t(l-R  +  4R  sln^  V)  e"”*^ 


It  appears  that  If  we  know  R^  and  either  n  or  ic,  Che  remaining  one  can 
be  calculated  from  this  relation.  But  this  usage  Is  only  limited  to  the  trans¬ 
parent  region  where  direct  measurement  of  n  can  be  made.  It  Is  obvious  that 
the  key  roles  in  this  method  rest  on  T  and  R  which  are  usually  difficult  to 
measure  accurately  because  of  Influencing  surface  conditions,  such  as  flatness, 
aging,  oxide  layers,  adsorbed  gas,  etc.  Errors  of  1  to  SZ  in  the  resulting 
absorption  coefficient  are  typical.  However,  this  method  Is  self-contained 
at  a  given  wavelength,  and  It  does  not  require  additional  data  at  other  wave¬ 
lengths  or  ocher  properties. 
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Beyond  the  transparent  region,  in  the  high  absorption  regions,  where  neither 
n  nor  k  are  observable,  one  has  to  rely  on  the  reflection  spectrum  from  which 
the  optical  constants  can  be  derived  by  the  Kramers-Kronlg  analysis  or  by  the 
multiple-oscillator  fit  based  on  the  Lorentz  theory  [10]. 

The  Kramers-Kronlg  relations  are  derived  from  the  dispersion  relation  in 
that  the  phase  angle  OCoj)  of  the  complex  reflectivity,  R(iJj) ,  is  evaluated  based 
on  the  observed  reflection  spectrum 

R(a))  =  R(a))e^®^“^  (10) 


0(u) 


(°° 


[tnR(M')  -  i,nR(ii))] 


du)' 


(11) 


where  u  is  the  frequency  of  radiation  and  P  is  the  principal  value  of  the  Cauchy 
integral.  Based  on  the  amplitude  R(iu),  and  phase  angle  of  the  reflectivity, 
the  refractive  index  and  absorption  index  can  be  calculated  according  to  the 
following  equations: 

n(uj)  -  - ^  ~  -  (12) 

1  +  R(u3)  -  2A((o)cos6(ij) 

and 

<(u:) - 2*11^  sine (yj - 

1  +  R(a))  -  2>^((o)cose  (ui) 


In  principle,  the  calculation  of  0  requires  a  complete  reflection  spectrum 
with  frequency  ranging  from  zero  to  infinity.  In  practice,  however,  since 
R  is  measured  only  in  a  limited  range  of  frequencies,  errors  are  inevitable 
in  the  calculation  of  0  and  hence  in  n  and  <.  These  errors  arise  from  the 
extrapolation  of  RCu)  beyond  the  range  of  measurements.  The  typical  errors 
in  the  resulting  n  and  x  are  5  to  lOZ,  or  more. 

In  the  Lorentz  theory,  the  refractive  index  and  absorption  index  are 
related  to  the  oscillator  frequencies,  u>j^,  the  oscillator  strengths,  Sj^,  and 
the  damping  factors,  y^,  by  the  expressions 

S.  [1  -  (uj/u),)*] 

n^  -  “  E  +  I  - - -  (lA) 

1  [1  -  (u)/u)^)^)  +  (u/uij^)' 
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i 

i 


i 


i 

I 


S  Y.  (w/oi.) 

2nK:  =  r  - - - - - 

i  [1  -  (oj/o)^)^]  +  Yj^ 


(15) 


where  Is  the  optical  dielectric  constant.  The  resulting  n  and  <  have  to 
satisfy  the  observed  reflectivity  by  the  relation 


R((a) 


n((i))  -  1  +  l<(u))  ^ 
n(aj)  +  1  +  lic(a)) 


(16) 


It  is  clear  that  this  approach  requires  the  knowledge  of  the  oscillator 
frequencies  which  in  general  is  not  complete  because  of  experimental  difficulties. 
This  leaves  us  no  choice  but  to  use  only  the  observed  predominant  ones.  Never- 
tiieless,  this  method,  similar  to  the  Kramers-Kronig  analysis,  yields  good  ap¬ 
proximations  to  the  properties  under  consideration. 


Precise  determination  for  small  absorption  coefficients,  in  the  order 
of  10"'  cm"'  or  lower,  was  considered  impossible  until  the  laser  source  became 
available.  As  the  bulk  absorption  becomes  smaller  than  surface  losses,  uncover¬ 
ing  the  former  requires  amplification  of  the  absorption  effect  which  in  turn 
requires  high-level  energy  input  to  the  sample.  The  two  commonly  used  methods 
are  laser  calorimetry  (11)  and  the  differential  technique  [12]. 


In  the  laser  calorimetric  method,  the  absorbed  energy  is  measured  in  the 
form  of  heat.  It  can  be  shown  that  the  total  absorption  is  related  to  the  ab¬ 
sorbed  energy,  E^,  by 


E 


ah  +  2a  =  ~ 
T 


2n 

1  +  n^ 


(17) 


provided  aL  <  1.  Here,  L  is  the  sample  length  through  which  a  laser  beam  passes 
and  a  is  the  loss  per  unit  surface  area.  can  be  calculated  using  the  spe¬ 

cific  heat  and  mass  of  the  sample  and  the  measured  temperature  rise.  The  trans¬ 
mitted  energy  can  be  determined  using  a  black  body  and  its  temperature  rise. 

In  order  to  separate  the  bulk  and  surface  absorptions,  the  total  absorption 
of  a  series  of  samples  of  different  thickness,  cut  from  the  same  piece  of  ma¬ 
terial  and  polished  in  the  same  way  must  be  measured.  A  plot  of  total  absorp¬ 
tion  versus  sample  thlcl ness  will  give  a  straight  line  with  slope  a  and  inter¬ 
cept  2a.  This  method  yields  very  accurate  results  and  is  used  to  measure 
absorption  as  low  as  lO”*  cm”^. 
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In  the  differential  technique,  a  dual-beam  spectrometer  is  the  basic 

apparatus  and  the  transmissions  and  thicknesses  of  a  thick  sample  (T^  and  d^) 

and  a  reference  sample  (t^  and  d^)  are  measured.  An  optical  wedge  is  added 

to  the  reference  beam  and  its  transverse  position  is  so  adjusted  as  to  balance 

the  transmitted  intensity  of  the  sample  beam.  The  transmission  of  the  wedge, 

T  ,  is  then  measured.  The  relation  of  the  three  measured  transmissions  is, 
w 

therefore 


hence,  by  using  Eq.  (9) 


T 

r 


X 


i 

w 


T 

s 


T 

w 


-oAd 

e 


-2cid 

R^e  ^ 


-2ud 


R'^e 


where  Ad  “  d  -  d  ,  and 
s  r’ 


(18) 


(19) 


(20) 


The  accuracy  of  this  method  depends  on  the  accuracies  of  the  refractive  index 
and  transmission,  respectively.  While  the  former  can  be  determined  with  high 
accuracy,  accuracies  of  the  latter  depend  on  the  Instrument  utilized.  An  un¬ 
certainty  of  ±1%  or  greater  is  in  general  expected.  This  Imposes  a  limit, 
on  the  order  of  1  x  10“*  cm’*',  to  the  lowest  absorption  coefficient  that  can 
be  measured  by  this  method. 

The  typical  absorption  spectrum  of  an  alkali  halide  is  shown  in  Figure  1. 
If  we  plot  the  absorption  coefficients  versus  frequency  on  a  semi-log  scale, 
we  obtain  the  absorption  spectrum  as  shown  in  Figure  2.  Behavior  of  the  ab¬ 
sorption  coefficients  in  the  multiphonon  and  Urbach  regions,  respectively, 

suggests  an  exponential  relation  between  absorption  coefficient  and  frequency, 
cv 

l.e.,  a  •  Oje  ,  where  Oq  and  c  are  constants.  In  Che  transparent  region, 
absorption  coefficients  of  a  pure  crystal  are  usually  low.  If  reflectivity 
can  be  accurately  measured,  absorption  coefficient  can  be  determined  using 
Eq.  (3). 

It  should  be  noted  that  Eq.  (3)  does  not  apply  to  crystals  with  impurities 
and  defects  which  are  characterized  by  the  emergence,  in  the  transparent  re¬ 
gion,  of  a  number  of  absorption  bands,  the  so-called  "color  centers.”  The 


Logarithmic  Scale 


Figure  2.  Schematic  Absorption  Spectrum  of  an  Alkali  Halide  in  Semilogar ithismic  Scale 


well  known  ones  are  the  F,  R,  M,  and  H  absorption  bands.  Absorption  coefficients 
at  these  bands  vary  considerably  with  temperature,  radiation,  and  time.  How¬ 
ever,  at  wavelengths  other  than  these  bands,  differences  in  n  are  negligibly 
small  between  samples,  and  Eq.  (3)  is  valid.  The  importance  of  n  in  relating 
other  optical  quantities  is  self-revealed.  Essential  parameters  for  formulae 
of  refractive  indices  of  pure  crystals  are  given  in  Table  2. 
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3.  NUMERICAL  DATA 
Presentation  of  Data 


Data  In  the  open  literature  are  reported  in  various  units.  Absorptions 
are  given  in  units  of  cm"*,  or  as  extinction  index,  optical  density,  or  norm¬ 
alized  values.  Energy  is  presented  in  terms  of  wavelength,  wavenumber,  fre¬ 
quency,  or  electron  volt.  In  the  present  work,  the  absorption  coefficient 
is  consistently  reported  in  units  of  cm"'  and  the  energy  in  units  of  wavenumber, 
cm"'.  All  of  absorption  data  were  converted,  when  necessary,  to  these  uniform 
set  of  units.  However,  in  the  case  of  reflectivity  and  transmission  data,  the 
energy  unit  is  in  wavelength,  pm,  as  conventionally  accepted.  Although  we 
have  surveyed  the  absorption  coefficient  in  the  vacuum  ultraviolet  (vuv)  re¬ 
gion  and  a  number  of  data  sets  have  been  collected,  no  attempt  was  made  to 
analyze  the  spectrum  in  the  vuv  region  as  it  is  beyond  the  scope  of  this  work. 
However,  it  was  felt  desirable  to  see  the  complete  spectrum  of  absorption  coef¬ 
ficient.  For  this  reason  the  vuv  absorption  spectra  are  given  in  the  Appendix. 


A  number  of  figures  and  tables  summarize  the  information  and  data.  The 
conventions  used  in  this  presentation,  and  specific  comments  on  the  interpre¬ 
tation  and  use  of  data  are  given  below.  Each  sub-section  in  this  section  gives 
all  the  Information  and  data  for  a  given  material.  The  sub-sections  are  ar¬ 
ranged  in  the  following  order: 


3.1  Lithium  Fluoride,  LlF 

3.2  Sodium  Fluoride,  NaF 

3.3  Sodium  Chloride,  NaCl 

3.4  Potassium  Chloride,  KCl 

3.5  Potassium  Bromide,  KBr 

3.6  Potassium  Iodide,  KI 

3.7  Cesium  Iodide,  Csl 

Presented  in  each  sub-section  are  information  and  data  in  the  following  order; 


a.  A  text  describing  and  discussing  the  data,  analysis,  and  recommendations. 
With  the  thought  that  in  general  a  reader  will  only  concern  himself 
with  a  specific  substance,  it  was  felt  highly  desirable  to  include 
in  each  sub-section  important  information  even  if  it  should  consti¬ 
tute  a  repetition  of  some  of  the  subject  matter  found  in  other  sec¬ 
tions  or  sub-sections. 


18 


b.  A  figure  of  experimental  absorption  coefficient  (wavenumber  dependence). 
For  the  purpose  of  showing  the  details  In  each  of  the  multiphonon  and 
Urbach  tall  regions,  additional  figures  are  Included  for  visual  clarity. 

c.  A  summary  table  of  measurements  on  the  absorption  coefficient  (wave¬ 
number  dependence).  An  extract  of  pertinent  Information  for  each 
data  set  is  given  in  this  table. 

d.  A  table  of  experimental  data  on  the  absorption  coefficient  (wavenumber 
dependence).  The  original  data  reported  in  thi.s  Cable  are  converted 
Co  the  adopted  set  of  units.  The  order  of  magnltade  of  absorption 
coefficient  varies  over  a  wide  range,  from  10”^  cm''  to  10^  cm~\ 

and  that  of  wavenumber  varies  from  10  cm”’  to  10^  cm”’.  Therefore, 

It  is  convenient  to  present  the  data  in  powers  of  ten.  In  this  table, 
the  numerical  value  1.259Eln  stands  for  1.259‘10'". 

e.  A  figure  of  experimental  absorption  coefficients  (temperature  dependence). 

f.  A  summary  table  of  measurements  on  the  absorption  coefficient  (tem¬ 
perature  dependence) . 

g.  A  table  of  experimental  data  on  the  absorption  coefficient  (temperature 
dependence) . 

h.  A  figure  of  experimental  reflectivity. 

1.  A  summary  table  of  measurements  on  the  reflectivity 

j.  A  table  of  experimental  data  on  the  reflectivity. 

k.  A  figure  of  experimental  transmission. 

l.  A  summary  table  of  measurements  on  the  transmission. 

m.  A  table  of  experimental  data  on  the  transmission. 

n.  A  table  of  peak  positlonr:  and  the  corresponding  half-widths  of  the 
well  known  F,  R,  M,  and  N  absorption  bands. 

o.  A  table  of  recommended  values  on  the  absorption  coefficient  in  the 
infrared  wavelength  region.  It  la  rathi r  difflculc  to  give  recommenda¬ 
tions  in  this  region  since  most  of  the  data  are  still  in  a  provisional 
status,  as  evidenced  by  new  claims  of  the  discovery  of  lower  values 
obtained  through  Improvements  in  sample  preparation  and  experimental 


techniques.  As  a  result.  In  our  tables  of  recommended  values,  we 
give  the  lower  limits  predicted  by  the  theoretical  relations,  the 
lowest  available  values,  or  the  most  probable  range  of  values  for 
a  randomly  selected  sample. 

In  figures  containing  experimental  data.  If  data  sets  are  distinguishable,  the 
data  sets  are  labeled  by  appropriate  legends  and  denoted  by  the  numbers  cor¬ 
responding  to  those  assigned  In  the  corresponding  tables  on  the  summary  of 
measurements  and  experimental  data.  The  tables  on  the  summary  of  measurements 
give  for  each  set  of  data  the  following  Information:  the  reference  number, 
author's  name  (or  names),  year  of  publication,  wavelength  range  covered  by 
the  data,  temperature  range,  the  description  and  characterization  of  the  speci¬ 
men,  and  Information  on  measurement  conditions  contained  In  the  original  paper. 

There  are  a  number  of  experimental  methods  used  for  absorption  coefficient 
determinations.  Listed  below  are  the  four  most  commonly  used  ones  and  their 
corresponding  code  symbols  used  In  the  tables: 

C  -  calorimetric  method 
Z  -  transmission  and  refraction  method 
T  -  transmission  method 
R  -  reflection  method 

The  methods  listed  above  are  arranged  In  the  order  of  their  Inherent  accuracies. 
The  calorimetric  method  Is  by  far  the  most  accurate  method  in  the  determina¬ 
tion  of  the  absorption  coefficient.  It  Is  used  for  measuring  very  low  absorp¬ 
tions  with  the  lowest  attainable  level.  In  the  order  of  10~*  cm”*.  Absorption 
coefficients  determined  by  the  second  method  are  usually  reliable  if  the  multiple 
Internal  reflection  and  transmission  are  accounted  for.  The  transmission  method 
is  the  most  popular  one  used  for  absorption  measurements  because  of  Its  sim¬ 
plicity.  The  reflection  method  is  the  least  accurate  method,  aince  errors  of 
3  to  lOZ  or  more  are  typical.  It  should  be  noted  that  neither  the  second  nor 
the  third  method  is  suitable  for  absorption  coefficient  lower  than  0.001  cm”* 
as  their  sensitivities  are  considerably  reduced  at  low  absorption  levels. 

Wavelength  and  wavenumber  are  two  equivalent  units  to  describe  the  spectral 
dependence  of  a  property.  The  conversion  table  given  below  should  prove  con¬ 
venient. 
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WAVENUMBER  VS  WAVELENGTH  EQUIVALENTS 


Wavenumber,  cm 
100.000 
10,000 
9,43^ 
5.000 
3,571.9 
3,333.3 

2.631.6 
2,500 
2,000 
1,886.8 

1.666.7 
1,928.6 
1,250 
1,111.1 
1,052.6 
1,000 

993.9 

909.1 


Wavelength,  ym 
0.1 
1.0 
1.06 
2,0 
2.8 
3.0 
3.8 
9.0 
5.0 
5.3 
6.0 
7.0 
8.0 
9.0 
9.5 
10.0 
10.6 
11.0 
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3.1.  Lithium  Fluoride,  LiF 

Lithium  fluoride  has  long  been  of  practical  Interest  to  spectroscopy 
because  of  its  attractive  optical  properties.  Its  large  electronic  band  gap 
places  its  useful  transmission  limit  near  0.11  pm,  further  into  the  vacuum 
ultraviolet  region  than  any  other  knovm  material.  It  Is,  therefrre,  a  useful 
substrate  for  absorption  studies  on  thin  films  of  other  materials  and  has  long 
been  used  as  such.  In  the  range  of  0.25-4.5  pm  the  dispersion  is  low  and  trans¬ 
mission  is  high.  Less  transmission  and  higher  dispersion  are  found  in  the 
low  ultraviolet  and  the  infrared.  In  the  low  ultraviolet,  optical  components 
must  be  made  very  thin  in  order  to  obtain  maximum  transmission.  Selected  spec¬ 
imens  of  lithium  fluoride,  in  moderately  thin  pieces,  may  be  expected  to  trans¬ 
mit  several  percent  of  the  light  down  to  wavelengths  as  short  as  0.11  pm. 
Impurities  in  the  crystal,  poor  polish,  and  layers  of  foreign  material  on  the 
surface  may  reduce  the  transmission  in  the  Schumann  region  down  to  a  negligible 
quantity.  In  the  Infrared,  transmission  begins  to  fall  off  rapidly  at  7  pm, 
and  a  prism  is  useful  to  5  pm. 

Optically  speaking,  lithium  fluoride  closely  resembles  calcium  fluoride. 
However,  lithium  fluoride  is  preferable  to  calcium  fluoride  for  use  In  pris¬ 
matic  form  because  of  its  much  greater  dispersion  in  the  infrared  and  greater 
transparency  in  the  extreme  ultraviolet. 

Unlike  the  ocher  alkali  halides,  lithium  fluoride  is  practically  Insoluble, 
and  advantage  Is  taken  of  this  fact  in  the  purification  of  the  salt.  High 
purity  single  crystals  of  lithium  fluoride  up  to  more  than  5  inches  in  diameter 
and  4  kg  in  weight  are  commercially  available  and  are  suitable  for  making  op¬ 
tical  components  in  various  sizes. 

Measurements  of  Che  refractive  index  of  lithium  fluoride  date  back  to 
1927.  The  existing  data  cover  a  spectral  range  from  0.00236  to  600  pm  and 
at  2000  pm.  Based  on  Che  optical  behavior  of  the  material  and  the  experimental 
techniques,  these  data  fall  quite  naturally  into  two  categories:  the  trans¬ 
parent  region  (nO.ll  to  '^.0  pm)  and  the  absorption  regions  (?0.11  and  >9.0  pm). 
For  Che  high  transparency  region,  since  large  sizes  of  LiF  are  easily  obtained, 
Che  deviation  method  is  commonly  used  with  the  sample  in  prismatic  form.  This 
method  was  adopted  by  a  number  of  researchers:  Cyulai  [27],  Schneider  [28], 


Hohls  [29],  Harting  [30],  Durle  [31],  and  Tilton  and  Plyler  [32].  The  deviation 
method,  though  the  oldest,  is  often  considered  as  the  most  accurate;  less  ac¬ 
curate  data  can  be  obtained  by  the  Interference  method.  Due  to  the  high  ab¬ 
sorption  in  the  low  uv  and  near  IR  at  the  end  of  transparent  region,  the  devi¬ 
ation  method  and  interferometry  cannot  be  used.  Refrai-tive  Indices  are  obtained 
either  by  measuring  transmission  of  thin  films  or  by  theoretical  analysis  of 
the  reflection  spectra  from  the  bulk  material. 

Li  [33]  reduced  the  experimentally  measured  data  then  available  to  a 
common  cmperature  of  293  K  and  after  careful  analysis  generated  a  Sellmeier 
type  formula  representing  the  refractive  index  of  LiF  at  293  K  in  the  spectral 
region  from  0.10  to  11.0  pm, 

,  ,  0.92549  .  6.96747 

n  =  1  +  -  +  -  (21) 

-  (0.07376)2  X2  -  (32.79)^ 

where  X  is  in  units  of  ym. 

Investigations  of  absorption  coefficient  for  practical  applications  are 
generally  classified  into  three  wavelength  regions:  the  ultraviolet  and  the 
infrared  limits  of  transparent  regions,  and  the  transparent  regions.  In  the 
ultraviolet  limit,  the  motivation  of  the  researches  was  to  investigate  the 
exclton  states  in  the  crystal  and  tc  determine  the  Urbach-rule  parameters  at 
the  absorption  edge. 

Kato  [34]  determined  absorption  coefficients  in  the  wavelength  range  from 
0.09  to  0.19  ym  by  applying  the  Kramers-Kronlg  relation  to  the  observed  reflec¬ 
tion  spectra  of  bulk  crystal.  The  peak  position  of  the  fundamental  band  was 
determined  to  be  at  0.0976  i  0.0008  ym  where  the  corresponding  absorption  coef¬ 
ficient  was  found  to  be  2.2  i  0.1  x  10*  cm”*.  In  the  Investigation  of  the 
effects  of  hydrolysis  on  the  absorption  coefficient,  crystals  grown  in  air 
were  studied.  It  was  found  that  absorption  near  2.8  ym  was  due  to  the  vibra¬ 
tion  of  0-H  bond  and  in  addition  it  gave  a  broader  absorption  at  the  tail  of 
the  fundamental  band.  Roessler  and  Walker  [35]  reported  absorption  index  in 
the  wavelength  region  from  0.0443  to  0.248  ym.  The  absorption  coefficient 
was  derived  from  the  near  normal  reflection  spectra  of  freshly  cleaved  crystal 
by  Kramers-Kronlg  analysis.  Since  any  defects  or  surface  contamination  tend 
to  decrease  the  sharpness  of  uv  reflectance  structure,  the  reflection  spectra 
from  surfaces  showing  highest  reflectance  at  structure  peaks  were  selected  for 
their  analysis  to  assure  minimum  surface  contamination  and  defects. 
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Schneider  [28]  determined  absorption  coefficient  (In  the  wavelength  region 
from  0.11  to  0.16  uit)  directly  through  measurements  of  transmissions  of  plate 
specimens  of  various  thickness.  The  crystals  used  are  believed  to  be  of  high 
purity  and  quality  polished,  as  evidenced  by  higher  transmission  at  short  wave¬ 
length,  0.11  pra.  It  was  noted  that  the  main  factor  of  decreased  transmission 
was  due  to  the  deposits  as  a  result  of  chemical  reaction  of  the  surface  with 
moisture . 

Gorlich  et  al.  [36]  Investigated  crystals  grown  by  both  of  the  Bridgman 
and  Kyropoulos  methods.  Absorption  spectra  in  the  wavelength  range  from  0.20 
to  0.79  pm  were  measured  for  both  crystals.  Although  impurity  contents  and 
concentrations  had  no  spectroscopically  detectable  difference,  the  crystal 
grown  in  air  showed  much  higher  absorption  coefficients  in  the  region  0.2  to 
0.4  pm  than  that  grown  in  vacuum,  particularly  steeply  rising  toward  0.2  pm. 

In  addition,  absorption  bands  in  the  range  between  2.6  to  2.8  pm  were  observed 
in  air  grown  crystals  but  not  in  vacuum  grown  ones.  This  observation  is  con¬ 
sistent  with  the  results  of  Kato  [34],  the  extinction  of  crystals  grown  in  air 
is  chiefly  composed  of  the  scattering  of  light  by  the  microscopic  irregular¬ 
ities  of  the  crystalline  structure  and  of  the  absorption  of  the  additionally 
Incorporated  OH  or  oxygen  ions.  Gyulal  [27]  reported  absorption  coefficients 
in  the  region  between  0.18  and  0.40  pro  for  a  crystal  grown  by  the  Kyropoulos 
method.  Owing  to  the  differences  in  Impurity  contents  and  defects,  the  absorp¬ 
tion  spectrum  showed  different  profile  from  that  of  Gorlich  et  al.  [36].  How¬ 
ever,  both  reported  weak  selective  absorption  bands  between  0.25  and  0.30  pm 
where  the  F  center  is  located.  Tomiki  and  Mlyata  [37]  measured  absorption 
coefficients  in  the  Urbach  tail  region  at  four  temperatures,  from  300  to  573  K. 
They  found  the  tail  at  300  K  was  extrinsic.  Based  on  the  data  at  three  higher 
temperatures,  it  was  possible  to  find  the  following  parameters: 

-  13.00  eV, 

Op  =  1.0  X  10*°  cm”' , 
hf  -  0.23  meV, 

and 

0  '  0.70, 

so 

for  the  equations  representing  the  intrinsic  absorption  in  the  tall  region: 

-0^(T)(E  -E)/kT 
a(E,T)  =  ® 


(22) 
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and 


a 

s 


2k.T 
so  hf 


tanh 


hf 

2kT 


Measurements  of  absorption  coefficient  for  Che  infrared  region  were  made 
for  the  purpose  of  studying  the  optically  active  lattice  vibrations  and  funda¬ 
mental  resonant  frequencies.  On  the  short  wavelength  side  of  the  fundamental 
absorption  band,  multiphonon  absorption,  in  which  a  photon  is  absorbed  and 
two  or  more  phonons  are  generated,  can  occur  and  lead  to  absorption  coefficients 
that  range  from  10“^  cm  ^  tr  10*  cm  \  depending  on  Che  number  of  phonons 
generated . 

Jasperse  et  al.  [22]  made  self-consistent  measurements  of  the  infrared 
reflectivity  for  a  wide  temperature  range  from  7.5  to  1060  K.  Tlie  absorption 
index  was  computed  by  using  a  two-resonance  damped  oscillator  model.  Through 
the  classical  pole-fit  procedures,  by  assuming  the  optical  dielectric  constant 
to  be  temperature  independent,  they  were  able  to  establisli  the  temperature 
dependence  of  the  resonant  frequencies,  tl>e  damping  factors,  and  the  oscillator 
strengths. 

Barker  (381  studied  the  mulclphonon  infrared  absorption  by  samples  of 
crystalline  and  molten  LiF  at  temperatures  between  300  and  1160  K  (melting 
temperature  1115  K).  It  was  found  that  the  absorption  behavior  of  the  molten 
salt  could  be  closely  predicted  from  the  absorption  behavior  of  the  solia  as 
if  there  was  no  phase  transition  occurring.  Tlie  observed  relatively  small 
change  during  the  phase  transition  from  solid  to  liquid  implies  that  at  least 
the  high  frequency  limit  of  the  vibrational  spectra  are  approximately  the  same 
in  the  solid  and  liquid  phases  close  to  the  melting  point.  However,  at  tem¬ 
peratures  from  10-30  K  higher  than  the  melting  point,  the  absorption  coefficient 
decreased  noticeably  and  the  static  dielectric  constant  changed  from  10.76 
to  7.84  [39] . 

Kachare  et  al.  [40]  determined  the  absorption  coefficient  by  a  Kramers- 
Kronlg  analysis  of  the  reflection  spectra.  The  reflection  spectra  were  mea¬ 
sured  accurately,  particularly  In  the  difficult  minimum  reflection  region. 

It  was  concluded  that  the  classic  dispersion  analysis  could  not  provide  reliable 
values  of  optical  constants  for  highly  anharmonic  crystals  while  the  KK  analysis 
could,  but  required  reliable  reflectivity  data. 
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Deutsch  [12],  using  a  differential  technique  with  a  dual  beam  spectrometer, 
measured  the  absorption  coefficient  for  the  wavelength  range  from  4.3  to  7.0  pm 
at  room  temperature.  It  was  found  that  these  data  could  be  represented  by 
an  exponential  relation  as: 

a  =  a  exp  (-v/v  )  (23) 

o  o 

where  =  21,317  cm”'  and  =  153.2  cm”*,  according  to  Deutsch.  Klier  [41] 
reported  the  absorption  index  In  the  wavelength  range  between  5.4  and  14.7  pm. 
Hohl  [29]  also  reported  the  absorption  index  in  the  range  between  4.5  and 
15.7  pm.  Kohl's  values  agreed  with  Klier's  in  general  except  that  Kohl's  mea¬ 
surements  showed  distinct  structure  features  in  the  wavelength  region  beyond 
13  pm.  In  the  region  from  5  to  11  pm  the  results  of  Hohl  and  Klier  agree  well 
with  Deutsch's  exponential  relation,  Eq.  (23). 

Owens  [42]  measured  absorption  coefficient  at  three  wavelengths  in  Che 
mi Ulmeter-wave  region.  Combined  with  the  measurements  of  other  investigations, 
Owens  observed  that  the  extinction  coefficient  decreased  with  increasing  wave¬ 
length  and  approached  a  constant  value  of  about  1  x  10”“  below  1  GHz.  The 
origin  of  this  constant  background  loss,  which  appeared  to  be  independent  of 
temperature,  is  unknown.  It  may  be  due  to  imperfections  in  the  crystal.  Stolen 
and  Dransfeld  [43]  measured  absorption  at  a  wavelength  320  pm  between  200  and 
425  K.  it  was  found  that  the  absorption  increases  as  a  quadratic  function  of 
temperature . 

Figures  3  to  6  are  plots  of  the  available  data.  The  pertinent  information 
of  each  data  source  and  the  corresponding  original  values  are  given  in  Tables 
3  to  6.  In  addition,  available  information  and  data  on  the  reflectivity  and 
transmission  are  also  presented  in  a  similar  manner  (in  Figures  7  and  8  and 
Tables  7  to  10)  for  completeness  and  comparison.  For  the  visible  and  near 
visible  regions.  Table  11  gives  the  spectral  positions  of  the  well-known  color 
centers.  Noticeable  absorptions  are  likely  to  occur  at  these  centers  when  the 
crystal  is  exposed  to  ultraviolet  or  x-ray  radiation. 

Recommended  values  given  in  Table  12  were  calculated  according  to  Eq.  (23). 
In  the  range  between  4.37  and  7  pm,  these  values  are  supported  by  the  measure¬ 
ments  of  Deutsch.  It  appears  that  LiF  has  a  high  intrinsic  absorption  coef¬ 
ficient  in  this  region.  However,  if  Sq.  (23)  holds  in  the  range  below  3.9  pm, 
we  can  see  the  intrinsic  absorption  i oef f icients  in  this  region  are  lower  than 
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lO”**  cm“^.  There  is  an  absorption  bano  in  the  range  between  2.6  to  2.8  pm 
which  owes  its  origin  to  the  inclusion  of  hydroxyl  ions.  This  absorption  band 
is  diminished  in  vacuum  grown  crystals.  It  should  be  noted  that  the  values 
in  the  column  "intrinsic"  are  the  lowest  limits  that  one  can  obtain  for  ideal 
samples.  In  practice,  the  observed  values  are  generally  higher  than  the  limit¬ 
ing  values.  Unless  values  appear  in  the  column  "observed,"  the  limiting  values 
should  be  considered  as  guidelines  for  estimation  and  investigation. 

Although  it  was  not  the  aim  of  this  investigation  t  ■»  compile  and  evaluate 
the  absorption  data  in  the  vacuum  ultraviolet  region,  this  was  done  to  pruvide 
Che  users  a  total  picture  of  the  available  absorption  data.  The  plct  of  selected 
curves  in  this  region  :.s  given  in  the  Appendix  of  this  report. 


Absorption  Coefficient,  cm 


Absorption  Coefficient,  cm 
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TABLE  3.  SUMM^KY  OF  M.’.ASI;KD:l.VJS  0^  Till:  AUSOUPTION  COLFUCIF.N':  OF  LI  VHILM  VIA'OKIU!:  (V.,vfniiT,*.L r  IVp..  p.J». lu-c ) 


JaL3 
Set 
'.  '■o . 


Kef 

Lo. 


Autnor(s) 


Year 


Method 

Used 


Kawnuriher 
Ranj'C*» 
eta  ~ 


Tcr-.perjt.irc 
Ran{*,o,  K, 


Spec  i  f  i  I'.it  :o:‘.s  .-.nd 


22  .I,i^pcrse»  J.R.,  1966  R  100-588 

KahjOt  A.. 

Flcjndl,  and 

Mitras,  S. 


7.5  Hi~h  purity;  sinp.lc  crvst.il;  h.ipj  roHshiJ  urtil  o-tif.iUy 

flat  to  .nbout  1/2  v.ivc'lcppth  of  t)»o  m<  on  soJlun  D  lints;  .jn- 
ncalod  in  a  vacuum  fornnre  for  two  days  at  a  tetaperaturc  of 
about  3/i  of  the  nt-ltlnft  te;  perature  of  the  trysial;  np.ir  nor- 
fn.iJ  (aver.fjrd  nhnui  Jl  iii>:rve»)  ref Icrtivitlos  in  tite ‘'pectr.il 
r.ia;.iv*  frt>Tn  12.5  to  50  li.-i*  t  iued  hy  cerp.iring  sf.erir.il  re* 
f  Iccl.stues  fro.i  the  s.nnle  .ind  fra-a  .tn  alumini^i-d  r.irror  with 
reflectivity  in  tlu-  spectral  re;  io;;  under  con.siJwr.ulun;  re¬ 
flectivity  data  were  clicckcJ  r-tl  ti.i.ei;  for  different  s.ir:.- 
ples  .'.nd  for  several  cyrle.s  of  heitin;;  and  roeJinf,  anJ  repro¬ 
duced  to  within  il  to  127;  the  reflection  spectra  were  ana- 
ly.<td  by  Pioans  of  a  two-rer.on.int  da...pcd-os«.  i J  later  ir-adel; 
absorption  coefficients  were  calrtil.ited  iron  the  resulting 
equal  ions. 


2 

22 

Jasp«.rsc «  j  .K .  f 

cc  a  1 . 

1966 

R 

100-588 

as 

Same  .'.s  above. 

3 

22 

.J.jspcrsc ,  J  .R. , 

ct  al . 

1966 

R 

100-583 

295 

S.ime  as  ahove. 

It 

22 

Jjsp«rsc ,  J .R. , 

ct  al. 

1966 

R 

100-538 

420 

Sane  as  above. 

5 

22 

jaspe  rse ,  J  .1. . , 

e  c  a  1 . 

1966 

R 

100-338 

605 

Sir  e  as  abuve. 

u 

22 

Jj.>(tersL'«  J.R., 

ec  al. 

1966 

R 

100-583 

640 

Suiic  us  above. 

7 

22 

.lasp^rsc,  J.R., 

ec  al. 

1966 

R 

100-536 

1060 

S.T  e  .is  .ibi'Vv-. 

8 

K.ito,  R. 

1961 

R 

9.6m'.0‘‘-1.1x10' 

298 

purity;  single  cryst-il;  fresiily  clc'v.J  -.picl  ■n‘.;  j;...." 
nornal  (15  dep.rees  incider^t  .inp.le)  refKciivity  a ; 

Kr.i  irr.-Kronig  relations  applied  to  derive  the  opti.-..l  eon- 
.♦Jt-niis  n  jnd  u  {ron  i),u  fi-f  Jeet  i  v  viy ;  data  is.ir.icieJ  fr.  ■  .i 
f  i);urv . 

9 

Kato,  h . 

1961 

H 

6.4xl0‘'-9.6.\10'’ 

298 

S.i:!C  .IS  .ibove  hut  only  for  dcl.iils  at  the  tail  of  fundi  i’i:.il 
b.inJ:  .ihsorpt  iun-i  o.'ff  lci..nl  d.u.i  extracted  from  a  fl,..r^-. 

10 

3-i 

K.ito,  R. 

1961 

K 

s.dxiu'-a.osio'' 

298 

S;.^iil.ir  to  au.'Ve;  .ihs.orpl  ieu-covU  f  ic  ii.  nt  d  ita  d  fr.’- 

.1  flj’.urf. 

11 

36 

r.orlieli,  P., 
K.irr.is,  H.,  and 
Koiitz,  G. 

1963 

T 

I,89xl0'*-4.34xl0'' 

390 

Siii’le  isyst  il;  p.re.n  by  tin-  Kvr<  p.'iilos  (in  .lir)  r  t'.ed; 

J  Mu'itii*;  of  M ,  <'i,  Cr,  Cn,  \.i,  *'•,  M*i,  .  -J 

conv  i  nt  r.ii  ions  e;.i  iM.-.tv  <1  to  lu  lu  luev-n  10  *-10  T, ;  ua, i.ii- 

fied  speeii!.e;l  eool  i  ^.ur.il  i  on  > ;  ..h-.erptlon  si'eiir*i...  ul<t.ii;.vj 
and  .ile.orpt )  on  lOef ;  ir  ais.  v!.  i..  ivii  tu  d ;  .i;):  oi  j'l  ien  re^M'i- 
civut  d.K.i  ONtrarlvd  fror,  n  fi.ure. 


Cdrl ich,  P. , 

,  ct  al. 

1963 

T 

2.68^10'-4.73sl0• 

390 

Sinil.nr  to  .ibove  exeipt  for  eiyst.il  grown  by  liu*  l>iid,..,.in 
(in  vacuum)  nietliod. 

S  • 


/ 


TAl’.’.F.  3.  SU.'OWKV  or  NI..\Sl  Hh>:!  MS  ON  1!U.  AtiSOUI'T  I  ON  COLrilClKST  Oi  Filling.  Fl.lOillDL  (U'.iv^  uiirbcf  0.  p.  nJ,  n-.»0  ( i  .>:U  J  nu.'J ) 


1>  >CJ 
Set 
No. 

Ref. 

No. 

Author (s) 

3'  e  a  r 

^;ethod 

l-^L-d 

W.»VelV.»'!>!»cr 

R.ini'O. 

CTS  * 

Torperature 
Ran;;c,  K 

Npci-  ;  r  lc.il  iur.!»  ^nl  :U  n.t;  *<; 

13 

36 

Corl Ich,  P. » 

K.irras,  H.  ,  and 
KoCltZy  C. 

1963 

T 

3.5<..tl0’-3.87xl0‘ 

300 

Similar  to  .^bovc  for  gro.n  by  the  Kyfo;oulos  (ir.  air) 

Bii  tliod  .ind  -'ic.iM.red  for  jn5  fared  where  the  cr\!it  >l 

grown  by  thv  CrlJi;"an  Un  varuum)  showing  no  .ibsor  ;*i  irti . 

14 

27 

Cyiilai,  2. 

1927 

T 

3.2xlO‘-5.4xlO* 

293 

Sitiglc  crystal;  j-rown  by  tlie  Kyropoulos  nci^od;  p’,  tc  sn.-ci- 
mcn  of  1.4  nr-  thirk;  .ih-.erpiu  n  co.  f  f  ic  1  i  r.t  ter*  ;r.^  J  b% 

S:..ikula  for  t!.w  .ii:i.iur;  d.ta  o.Lraeicd  front  j  f;-,.;rc;  tt  ;er- 
aturo  not  •p.rifiid,  293  K  .isvi,-e-d. 

15 

29 

Uohls.  H.U. 

1936 

T 

6.34xl0’-2.23xic’ 

293 

Cry.stal;  grown  by  the  Kyropoolos  ixct:*od;  14  plat*  spevi''.ens 
of  thicknesses  fro'*i  0,008  r  m  to  10.53  enr;  ‘b,>t'rpr  ion  lOeffi- 
cionts  directly  Jctcrr.incd;  data  exira>  ted  ffoa  .»  figure; 
ic-nipcraturc  not  sp>cificd,  293  K  asf»»i'-cd. 

16 

2S 

Schnoidur,  K.C. 

1936 

T 

6.25xl0‘-3.90xI0' 

293 

High  purity;  single  cryst.al;  grown  Uy  ti»c  2rid.;r.ir.  ,\:hod; 
plate  ‘xpoci-icns  of  thickness  fro-  0.5  to  2^.9  r"-;  <t- t  ioa 

coefficients  directly  doicrnlntd;  data  extracted  ;  ro:..  a 
figure. 

iJ 

l,U 

hldriJcCi  J.k. 

1972 

T 

1.6xl0--3.0>;10- 

10 

High  purity;  sinp.le  cryxt.*.!;  obt..incd  fren  the*  ,w 

.and  0.8  cn  and  nc''h.miral  ly  polif-iad;  .‘.jectr.i  tf  .ltd 

intensities  rca'*ured;  absorption  vO^  f  f  Ic  i  .au  s  .li  i  r  i.'.Lsl  wtta 
the  .aid  of  rrfr.activc  indix  c.ilr«il.»lciJ  fren  n  di'persion 
fcrouila;  absorption-coefficient  viata  o.MracteJ  iron.  .i  fipute; 
cstln».»teJ  unci.  rta  inty  obout  lOi  except  .it  long  wavelength  end 
where  1002  tintirtJinty  estir.atod. 

IB 

35 

F.oc'^sler,  D.M.  and 
Walk nr,  W.C. 

1967 

R 

9.47xl0‘-2,02xl0' 

300 

Single  cryst.al;  obtained  fror:  iJ.e  IJ.irwk.aw  Co.; 

freshly  rKaved  speclrcns;  .jb.sorption  coef  f  i<.  nis  i.etcr*  ;»i' d 
from  .a  Kraners-Kronig  onjlysis  of  e  \,>ct  i.'wUt..'.  ly  deti.^iacd 
m-.ir  nor’  al  rcfleccio.n  sp.'eir.i;  dat.a  cxtrj.t'd  from  .a  table. 

19 

41 

Klivr.  n. 

1958 

R 

6.73iao‘-l.83xlO’ 

77 

Crystal;  abriorptiou-coefi icient  data  d\'duced  fror  rcfK  t.i'ec 
.and  ( ran<ni  t  ranee  rC‘Osurv-;.ciUs  on  specimens  of  v.ar:ou*.  taicK- 
nvsscs;  <l.at.i  oxir.actcd  from  a  fiyarc. 

:o 

41 

Kller,  N. 

1958 

R 

7.71xl0'-l.81xl0’ 

195 

S.ainc  .as  .ibovo. 

.’1 

41 

kUcr,  M. 

195S 

R 

7.03xlO--l.S2xl0’ 

293 

.8.»4»c  as  .•i!»ove. 

22 

41 

KJi<r,  y.. 

195S 

K 

7. 28x10-1. «3xl0^ 

573 

S.ime  as  .ibovc. 

21 

J 

K1  Ur,  M. 

1958 

7, 

2S.7-191 

77 

Cry«-t.al;  pl.alc  e  lifen  ;  plion  r  r*«'f  f  i  c  ieiit  s«  .KJu.id  fi.',. 

tr..n:a-;*llaiue  ,»}.ur^  ‘  v'nt  s  and  ». -.1  ir.,.  t  ed  f  1  ci  t  i  v  i  1  y  ;  le- 

flecllvity  e'St  ir...iti.  d  bV  .assurung  n  •  3.07  for  the  whole  \.ave- 
leiap.lh  r.anp.c;  d.al.a  extr.acted  froi"  a  figure;  cstiruaieJ  ui'^er- 
t.ainty  .about  5  to  102. 

2U 

41 

KUcr.  M. 

19  58 

R 

29-191 

293 

Sa»oc  a*  above.  ^ 

»  ' 

/ 
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lAULL  3.  StX'LWy  Or 

-'ll.:.  13  ON 

Tiit  A)isox.*rio:v  cotmciuxT  or 

K) 

r'Ll'OKIUll  (W.ivenumber  Dependence)  (cort  ^  ..  .ej ) 

Jala 
Sec 
No. _ 

Ref. 

*iO. 

Autl.orfs) 

Year 

Method 

Ubcd 

Wave-number 

Range, 

cm 

Temperature 
Rans^,  K 

Specifications  .ind  i\e;r..irks 

25 

*>} 

KUcr,  M. 

1956 

R 

29-193 

573 

Sane  as  above. 

26 

38 

8<irkcr,  A.J. 

1972 

R 

1.19xl0‘-l. 95x10’ 

300 

Synthetic  cryst.-il;  liij^h  purity:  hichly  r<^li^hed  specimen  of 

1-2  nn  chick;  absorption  coefficients  Jednced  from  .‘neasure- 
ments  of  reflectivity  obtained  UiiinR  the  ubscured-mirror 
technique;  absorpt  ion-roc  f  f  icieat  d.ita  evcracteJ  froo:  a 
f igure. 

27 

38 

S.irV.cr,  A.J. 

1972 

R 

1.34xl0’-2. 05x10’ 

705 

Similar  to  above  but  at  a  hij^her  te  .pcraiurc. 

26 

36 

6arkcr,  A.J. 

1972 

R 

1.39xlO’-2.1xlO’ 

835 

Similar  to  above  but  at  a  hi};her  tcnperattirc. 

29 

38 

3.irkcr,  A.J. 

1972 

R 

1.43xlO’-2.35xlO’ 

975 

Similar  to  above  but  at  a  higher  ttriperatcre. 

30 

33 

B.irV<*r,  A.J. 

1972 

R 

1.59xl0’-2.4xl0’ 

1160 

Molun  MF  specimen  of  1-2  nim  thick;  reflectivity  n.e.-.sure- 
ments  c.nrried  out  in  a  larjc  inert  v’.as  unospliece ;  .Jbsorption 
coefficients  deduced  fron  reflect  i'n  spectra;  ahc..'«rpt  ion- 
cctfficient  data  c>:tracted  fren  a  Ji^.urc;  “7.'Uinj*  ti^periture 
of  l.iF  is  ill$2. 

31 

12 

De.jtsch.  T.F. 

1973 

D 

1.44xl0'-2. 31x10’ 

300 

Sinjtlc  crystal;  obtained  from  harrii.iw  ri.e'‘:jc.il  Cg.;  •;{<«cl;"efi 
of  2.5  cm  diameter  and  2.5  cni  lone;  «l i f  ft-n  nt  tal  tcrlmique 
used  to  determine  absorpt  ion-cot  f  f  i*- it. U  data  e>.tr.4Cl«.'j  fror 
a  f igure. 

32 

42 

0wcn.4«  J. 

1968 

L 

2.53xl0"'-3.4 

298 

Sinpjo  crystals;  obtained  from  li.e  I’  .r.hiw  Ch.—  lral 
cylinder  sb.aped  Rpecl«;ien;  filled  re'.t’n.int  cavity  r.wibt'J  us»'d 
for  measuring  dielectric  constant  and  loss  tanpent ;  al>.»r>rp- 
tion  coefficient  cl»cn  determined;  data  eNtr.ulcd  fro-n  a 
figure. 

33 

39 

D. 

1974 

R 

1.0xIO-'-7.3xio' 

1175 

I.IF  r.elt;  hiph  jnirity;  obt.  ined  fiOT  r.PH  !.id.;  Piar  t^afr-ai 
reflection  jipiairum  olitaine*’;  .tbvt'rpt l(’n  co^fiivlxnt  ohiair.tj 
by  the  Kranrm-Kroni g  and  classical  oscill.itor  anilyi.is;  d.ita 
extracted  from  a  smooth  curve. 

3/. 

40 

K.i.  li.ire,  A.  , 

SoriT;^i,  ?*.  ,  anJ 
.*  luK  r.  C. 

1974 

R 

7. 71x10  -I. I6xin’ 

300 

Sln;;le  cryst.nl;  polished  anil  anncali-J;  mar  normal  rrfKiTlon 
specirun  obialntJ;  .ibturpc  K>n  coef  f  it  ii  nt  ik  jucej  fron  re- 
fK’vtion  spectru::>  by  the  Kr..:- v  rt.-hi  oi.ip  an. ilysis;  data  e\- 
tracied  fr<»;a  a  (ii^urc. 

35 

.'.0 

Ka.-ii.irc.  A.,  it  n1. 

1974 

R 

7.1x10  -I.JxIO' 

80 

to  .a)*ove  hnt  at  .a  l«'Wir  iir,iper.«Uire. 

3b 

40 

K.uli.irc,  A.,  ct  .il. 

1974 

K 

7.19x10-1. 15xl0’ 

20 

^iiailar  to  above  but  at  a  lover  le; 'pi  rature . 

37 

45 

rjilriJ,-..-.  J.F. 

1972 

I 

75-178 

63 

Natural  l.tF  crystals  oblaiaed  fri«.i  the  il.«i-ai.,w  Ch..iUal  To .  ; 
spx'cir,ns  of  1  x  2.5  i  K  with  lb  |  ekux-.sx  s  v..r>ii;g  iron  O.OJ  to 
0.1  cm;  nech.uiically  poli7;lu'd;  absorpt  i.>ii  eoei  f  i“ii*nt»  I'b- 
t.iineu  from  1  r.insni  ss  ion  i.ieasnrx'  lent  s  ;  data  e.';tracled  fr.n 

1  i  ’  ;n  r  c . 

i  ' 


/ 


k 


I 
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T,\BL£  3.  SfMMAiiy  Or  MEASUSt'ltXTS  ON  THE  ABSORpriON  COEfFICIEST  OF  LITHIUM  FLUOR’.DE  (Vavi.iunbcr  Dcpcndoiice)  (continued) 


a»ra  " 
Set 
No. 

Ref, 

No. 

Author(s) 

Year 

Method 

Used 

Vaveuunber 

Range, 
cm“  * 

Temperature 
Range,  K 

Specifications  and  Renarks 

38 

4S 

EldriJge,  J.E. 

1972 

I 

70-292 

77 

Same  as  above. 

39 

43 

Eldrldget  J.E. 

1972 

I 

29-149 

300 

Same  an  above. 

40 

46 

Hellmann,  C. 

1958 

R 

277-667 

293 

Single  crystal;  absorption  coefficients  deterrkined  from  the 
reflectivity  ncasurccents  from  the  polarized  light  at  20*  and 
70*  incident  angle;  data  extracted  from  &  figure. 

41 

46 

Hellmenn,  C. 

1958 

R 

27;-l323 

573 

Same  as  above. 

42 

46 

Hi'ilnjnn,  G. 

1958 

R 

277-667 

873 

Same  as  above. 

43 

47 

Ccnzel,  L.  and 
KHer,  H. 

1956 

T 

8.6-147 

298 

LiF  crystal;  plate  specimens  of  145  pm,  726  pm  and  4.1  na 
thick;  absorption  coefficients  determined  based  cn  transmis¬ 
sion  nca>-:v-.eius ;  data  extracted  from  a  XAs,artf. 

44 

48 

frohJich,  0. 

1962 

R 

264-431 

300.0 

r..in  vVaporated  filn  specimens  of  2  to  S  -m  tiiic'x;  Mbiorptier. 
coefficicMtts  deterrlned  from  rcfloctivity  r..aasurccc..:s;  data 
extracted  from  a  figure. 

^5 

49 

Frohlieh,  D. 

1964 

R 

271-357 

70 

Single  crystals;  thin  plate  specimens;  abs«Arption  coefficients 
dctcrmi.ncd  from  reflectivity  neasuremonts;  data  extracted 
from  a  figure. 

■<6 

49 

Frohl ich,  D. 

1964 

R 

263-362 

200 

Same  as  above. 

a; 

49 

r.-ohlich.  D, 

1964 

R 

263-364 

300 

Same  as  above. 

48 

50 

Soger «  C.  and 
Ceitael,  L. 

1962 

T 

10-33 

298 

Single  cryst.ils;  plate  specimens  of  3,  6,  «5,  ^iid  30  rtm  thick; 
absorption  deluroii'.vd  non,  traiumission  noMSuremoats ;  data 
vKtraCtvd  from  a  fi:,uro. 

49 

37 

To-ikl,  T.  and 
Miyata,  T. 

1969 

Z 

9.1xl0‘-9.8xl0* 

298.5 

Single  crystal;  ultraviolet  quality  ftem  t^.c  riwr5!..iW  w' .  -  ical 
Co.;  freshly  cleaved  specimens  for  .jb.orpi.-.i  t  cc:  f  i;  i  cv.: 

bc'vw  100  cn”  ;  spcclriv-jis  for  hi^Uor  in 

JUgl;  Vutuum  by  rieltli»g  the  fluVcs  of  cry.Ht.»]B  bo;vovn  two 
p}oic5  of  gJossy  cjrbor.  .’loJ  pressed;  rcfJvction  «c.ii  irj..sr:i»- 
slon  ^poccra  obtalni-d  ond  ^Absorption  cc»  f  f  :c  ient  JcCt  rT.ino- ; 
data  extracted  from  a  figure. 


50 

37 

i  k  1 , 
Miyata, 

T. 

T. 

and 

1969 

Z 

8.6xIO'-9,4xlO'' 

437 

Same 

as 

above. 

51 

37 

Tomik^ , 

•» 

T. 

T. 

and 

1969 

Z 

8.5xIO*-9.3»IO* 

510 

Same 

as 

above. 

52 

37 

Tu  1  i ki , 
Mly.ita, 

T. 

T. 

and 

1969 

Z 

8.5xlO‘-9.2xlO* 

573 

SaaC 

as 

above. 

w 

w 

\  ■ 


/ 


TABLE  4.  E:<PtRIXr;\..\L  DATA  0\  ThE  ABSOaPTlOS  COEFFICIEKT  OF  LITHIUM  FLl'ORIDE  (Vavenunber  Depevtdence) 


1  '  .vtnumbvr , 

V,  vn~';  Te'.p.iracure ,  T, 

K;  Ao.sorp:io 

.  Coefficient, 

a ,  era"  ^  1 

3 

V 

- 

a 

■j 

•j 

<x 

V 

a 

DATA  SET 

1 

JA^A  Sc.r 

2 

DATA  SftT 

3 

OATA  ScT 

i* 

DATA  ScT 

s 

DATA  Scl 

to 

T  «  7,S 

T  8  95.] 

T  8  ft  93  •  C 

T  8  Sftft  •  i 

r  8  3C9.W 

T  8  38 C . 3 

i  .Kin-:, 

2 

o.-i77c,*3 

b  .  4 1 2  e.  *  2 

b.-l*lt43 

9.  9925.42 

o.<St5£43 

5 • 63ct  *2 

7.-53£43 

9 . iSft!ft42 

6. 59 jc  *a 

9 •  JdftC  42 

C«>.CftC43 

5  •  <f  o  i£ 

d 

d.  7  Sioi  ♦  3 

E  .doi  c.  4  2 

0 • bb3£  4  3 

5. 2o3£42 

9.H5£43 

5.2b3£  42 

9.ft2t»£43 

5.2d3£42 

9.lb9t43 

t  .ft  Qftl  «  £ 

c.59^c43 

7o£. 

z 

;..  ;7-»- 

■•  •  7  oC  £  *  2 

S.333i*3 

4.7o2£42 

9.7i2^4» 

4*762£42 

9.  775I.43 

4  •  7o2t.  42 

9.77ftc»3 

•*.7  c2£4» 

4  •  95  ■>£  4  3 

> 

1.235»£*4 

*»•  4  2 

-  .iS7t  4*4 

<4.  iHn£42 

I«l92t44« 

^.JitdEift 

1.137£4« 

4. 389142 

1.  i»  boc  4<. 

8.3  •«5c4ft 

l.b3  7:.48 

■*.  Ifc  7-. 

1. 37;£»h 

^ .16  7c  4^ 

l«3.9r4(« 

H.lt)7ft42 

1 «ft5s£4^ 

4« i67£42 

1.  ft3l£«  •» 

4 • lo  7c  *2 

I.ifc(c44» 

4.187£42 

1. -i j£48 

- . .  C  c. 

< 

i.-tiSEb*. 

•4.-4  JC*2 

1 .^3  9c ♦♦ 

%  «  ft  ft  4  2 

i.3fc‘4£4S, 

4. ^<w£42 

1.  33ft£4 H 

4.ii,.ft42 

1. 2Soc  4. 

..  C42 

l.lSift44 

^  s  e 

£ 

1  •  e»  ♦  •* 

3.  ■<'4oi42 

l.oSjt*** 

3. OHc: *2 

i  •  *•  9  7  £  4^ 

3  *2 

l.'4MftC4l* 

3*  ■<*.bft  *2 

1. 38Cft  4C 

i.  isct  42 

ft  .  ft*  9c  48 

i  •  ^ 

;•  -ivTc^H 

347j^c.*2 

3.7cHft42 

1.c2.£4^ 

3  •  7w  '♦c  ♦  2 

1.9tCt4‘4 

3.  /wtc42 

1.8821 #% 

3.7.*c4ft 

i.299£48 

c 

4 

3.671^42 

ft  •  .  .ftft  4.* 

S.97it42 

l.d-o£4i. 

3.971c  42 

1.7ll£4^ 

3.97lft4ft 

ft.  7  46c  48 

a . 9  7i c  f 2 

ft • Jo.C  4  ft 

»  .  -  V  j  _ 

< 

2.9i7*»** 

4.‘.*.9c42 

2.C33£»<. 

3  «  **»9c  *2 

l.oiS£»i 

3.885£42 

1.0  5  9£  4« 

J..4  3c42 

1.-.1  £c  44 

d  •  J  7  «  •. 

4  •  4  i-^c  »>* 

3*i9«c.44 

ft  *  9  9*  £  ♦  *4 

3. 39i<£42 

2.177E4., 

3.39v£42 

i.9a7i4<. 

3.  ;9Cc42 

i.7ir-.  »<• 

3.ft^wc42 

1  a  8ft tl 48 

5 . 5  3  - 

3.«.77E*4 

3.iJ3ft42 

2  .  9  iftt  ♦<♦ 

3. J32i42 

2.3-7£4^ 

3. 333E  42 

2«li C£4w 

3.133£42 

3>333c4ft 

1 • 4  751 »4 

(. 

3*  i 

i.ft79ft*2 

3.  **3ftft  4  4 

3.3wC£42 

2  ••♦OoE  4i» 

3.3wa42 

2*l73t4*4 

3  *  2b  w c  4 2 

i. 

3.AvftC4ft 

1  .ftiftltft 

3 .g/Sc 

i 

3.22EC42 

*•  •  2^.  e  4  <* 

3.27<9£42 

2.b33e4<4 

3.27'9£42 

ft  «  223t44 

3.279142 

3.;79c42 

1.9. ftC48 

3.2  5?:. 

4 

9 .1  ;7  1  ♦>. 

3 . 249-42 

H  •  o<i  2  L  4  <• 

3.ft37£42 

2.o>«7£4<* 

3.  ft9  7c.4  ft 

ft.  ft  79ft4'* 

3.277£42 

1 .9  61 c  44 

2  .  i  -  r 

w 

r  ,  .  >  1  ,  ♦ 

3 «  £  -i 4  2 

9 • Ic  7t  4  4 

3.:2ei42 

2  •  7  -9  t  *<* 

3«ft3bc42 

2.  32  7144 

3. 2ft  Cft  42 

1.  45ii f. 

i.ftjectft 

1  •  5ft  .  C  4ft 

3 . 

2 

tt*  ^ 4'Jt 

3w79c*2 

9  •  3:  b c.  *4 

3  «  ft  CCft  4  ft 

2«9«<«e4.« 

3*22iC4ft 

2. 394c»«4 

3. 2ft  ct  4 2 

1 . 5  Avc  4i« 

3.221C42 

1 . 92  Vi  4ft 

3  .  ^  . 

2 

7.7S3t*>* 

3« lo9ft  *  2 

b,2A;£4.4 

3 • ft i9£  4  2 

2  •  b  9*4£  4<» 

3.2lSe42 

2. 

S.2lbL42 

3..'l7C4ft 

1  •  ii  'll 4 ft 

Jl«  4b 

(! 

3. 49  »C  4  2 

A.  9  3  Ji.  ♦» 

3«ft«o£42 

2*9„9£4^4 

3*2^  5t 42 

2.  4(»3ft44 

3.289142 

1.  9 17C  48 

3.2ft9c42 

1, 533*44 

3.  nei 

2 

»• 

'.i45£42 

4  .iTo  t  ♦>. 

3.;'95e42 

2.1c5C44 

3.i'9b£42 

ft.  •.3lt»‘4 

3.l91t42 

1. 9;»i 48 

3..99C42 

1.527148 

2 

3.^  <•)£,»•. 

3. • j9ft  *2 

3  .  *4?  it  4  >4 

3«l99ft42 

3.ft2i£44 

3.193£42 

ft.H99£4J» 

3.19 jt42 

1.938C4.. 

3..dO-4ft 

ft.  9ft«*  4ft 

3.; 75* 

4 

1  i  7  7  f.  ♦  14 

3.13 

ft  .  7  ftS-t  4 1* 

3.i73£4c 

3 

3.l7ot42 

ft.  •.  ?9ft»  8 

3. .75^42 

1.9^31 

3..79c*2 

1.5ft3l44 

4 

1.  3r:ic.**4 

3 • !• Oft  4  2 

i  •  oi  4 :  4  4 

3«  io  9C  4  2 

3.ift'9E4‘4 

3.1ob£42 

ft.bcit^^ 

3.1be£4: 

l.99it  48 

3»*o>ctft 

1  •  7ft  OC  4ft 

3  • ;  9  /  C 

£ 

3.^77-42 

‘3.H73ft43 

3.i53£*ft 

3.;  r5t4.* 

3.;99£42 

2. 9ftli4^ 

3. 17  it  42 

1. 9»9l  4.* 

3.1 79i 4t 

1. 5-.9c4ft 

i. 

3..3.I.42 

*• «  7o£  t  4  3 

3.135£42 

3.2S9c»4 

5.l3St42 

2«  999i4  4. 

3.1aic42 

1  •  9  -9  :  £  4  4 

i 

i.d33v*3 

2.  Jd06;42 

ft  •'9b3b*3 

3.1i9C4ft 

3.203£4*, 

3.119E42 

ft.  97©E44» 

3.11U42 

1.97914'. 

i.  .19S.  42 

1 . 997c44 

4  •  •  ■»  9  : 

Z 

4«34l£*3 

2  •  9..1C  4  2 

ft  .diJi 4  3 

3.-9bt42 

3  •  4<* 

3.ft  '»6t42 

2.579i44 

3.39tt*2 

1.95^148 

3..90C42 

1 . 79  id  44 

J.«/7i 

k 

k4  i  99ft  »  J 

i . 93wL  43 

S4k77i*2 

3.^;-99€44 

i.^r/e  •z 

3.377142 

1.9A3£*8 

3.ft77l4ft 

1.99  0€44| 

3 . 4  J  V  •. 

Z 

i  •l97ft*ii 

i «i^  7L  4  3 

3.  V  £  *  ft 

2.313£4{. 

3.ft3ftt42 

2.  379c  4«. 

3.;3Dc42 

1  .9  921 48 

3..3.C42 

1.57iC48 

c  •  5'4 

c 

'-/  «  ?  7  t  ♦  2 

2.7- Jc»2 

9 • 774t  *2 

2.3  ilot  4  2 

6»  1  !••£  43 

2  •  b9Sc  42 

1.234144 

2.999-42 

i.5Ht4, 

2 • A  9ic  4ft 

i.  .  *.7  ifc 

2.743- 

4 

2. i77c*ft 

2.  S>,iuft«  2 

3.i<*cc  42 

2. 7w5£  4ft 

2.L32£43 

2.7vift42 

4..27C43 

ft.7.3c42 

7.7%il»3 

2. 7j3c4£ 

1 . ft  ool 48 

4  •  Sb  wC 

i 

4.,4,STi*i 

2.222(.*2 

1«  39et.42 

2.S-tfE42 

9.9^2ft42 

e.sacitz 

1.543143 

2 . 9- . C  42 

3.o>2  c  43 

i • 9w.C  »ft 

to . 2d  ot  43 

4  .dcZi 

z 

3.9^9i»l. 

2  *4  j  w  ft  4  2 

1.  Alii '2 

2. ft2ftC4ft 

**•  &9lt  *2 

2.ft22E42 

B.3»9£42 

2.222142 

1.813143 

2.2cftc42 

4.999143 

< • W»4i 

2 

b.4ft7c*l 

i.423^»2 

3  •  $*9»  L  4  L 

2.-ftCt42 

2«7t7£42 

2.vft«»E42 

4».9filc42 

ft.  3w«l42 

9.815142 

2.38.142 

1.73;£43 

2 

2«  J9<4£«1 

L.«Jiic42 

1.2S3l»1 

i.o3rc»2 

i.399£42 

I«6a7£42 

1. €b7l42 

1  .oo7 1.42 

A.33ac42 

1. ^LC£42 

3.4e8£4l 

6.3>7£41 

l»i)C0£42 

1.398142 

I.C4S142 

1.9% 9142 

A 

i  • 

/ 

- 

— 

8 

—— 

' 

- - - 

- - 

O' 


TABLE  4.  EXPEJcXMESTAL  DATA  ON  IKE  ABSORPTIOS  COEFFICIEKT  OF  LITMICH  FLCORIDE  (Uavenuttber  Dependence)  (continued) 


a 

\) 

a 

V 

a 

V 

a 

V 

Cl 

V 

Cl 

tftTA  S£T 

7 

i^ATA  Sc.T 

B 

DATA  SIT 

9(CCNT.I 

0AT4  StT 

llTCONTtol 

DATA  SET 

ISTCOMT.* 

DATA  SET 

l3(C0ATto 

T  •  t  U  O  M  • 

u 

T  s  29«.g 

74443E46 

a.c.iic'l 

1*  Wtolc.*! 

5.737c43 

i.r3:-.-i 

3 .5o3£*3 

1.333£-2 

5.ea2i*^ 

S.ei7£*2 

i.2  ?3£*5 

3*  Size 

7«Ud9c4-« 

6«toCwC*l 

2.937E44 

8.Llut-2 

3. 754E43 

2. 0  Oto  C*1 

3 .95oc4S 

baCcOC^S 

S.Zc *2 

7.do?£.*3 

1  •  V  9  .£*  3 

3 « *  3 

6.dC6E44 

2.  i39i»*. 

6  *  3  C  4  u*  2 

3.7h3£43 

2.57wc-l 

3.53>c43 

2.cCQ£-3 

••  •  7o(C  -.* i 

S.  jC.2c43 

L«jA2_*3 

3  ♦hS*  c.  ♦  5 

0  «  4«  6c  4<v 

Z.iLil.i 

2.  7.,3e44 

5.3toi£'>2 

3. 747£43 

2. 99:c-i 

I.  •  •  •  3  i  «  «• 

i.-73i*3 

6  • 

Z»  397c  *•4 

4*  ••to4E~2 

3.72it43 

3.8  cuc*l 

OATA  SET 

I** 

1.  H 

4«V  0Q£.*3 

oatn  sit 

13 

2.4o9e44 

3.1l>l.t-2 

3. 736t43 

3.92toc;*l 

T  £  29S.to 

1  •  26  3c  *  n 

T  *  293. u 

2.331C.44 

2to3vCE-2 

3.731C4J 

J.iWwc'l 

J«  rtutoi «c 

I  •  w  ')7c  *4 

1 .u4Jt45 

1 sHOSL  46 

2.clci44 

1* 

3.7c7c43 

3»52toc  *1 

5«i48£44 

S.bOlC*^ 

}•  /%  4;.  »2 

i  •  ^ 

l*n'*2c.46 

a.  bbdl  4<* 

B«  4  C«  C  4  1 

2toL7;£4.. 

1.2filE-2 

3.72ac43 

2 . b  Uv  c  *1 

5.to95c4<« 

c  •'♦•»  7c *4 

3.5F1-:  *2 

1  ••■♦1**3 

1  «  7  14c  4  O 

7,e556.4^ 

-.a3&c4i 

1.972£44 

9.  to  to  wc.*3 

i.TlfcC*! 

2.d63c-l 

5.to29c4<« 

l.SltoC*) 

»< 

. .  2  c  2  i  *  4 

i.u3  1i*i 

i.l39t*«> 

7 • b35t  *4 

3  •  4  3to'  £  4 1 

1 «  d9L  £44 

7  •  uLLE*  3 

2. 711E43 

l.bftoc** 

■4.  iiOL 

i  .  ?9  5C  *0 

3. 

2  •  It  ♦  n 

7.965I4H 

2  •  44C  t4  1 

i  •  7*  oc4i 

1.36wc*l 

>••0  7  8c  *4 

i.»a9i*3 

2  .  3i 5i*2 

.•,6"4t»3 

2*14«c40 

7.  7oi  46 

l./iJi »1 

DATA  SET 

12 

2. e93c43 

1. to  9to 1 *1 

•*.7i9c4'4 

1.3  blc  *0 

3«  i'.  .i»c 

<375.  ‘h 

l«.2n£«3 

d  •  2  3lc  4  6 

7.3S5£»<* 

1 •26to  £4  1 

T  *  39j.;| 

2 .006  £4  3 

9.4Cto£*2 

<« .  6  73v  * ** 

1. I5lc46 

;.e7 

«.4;7;£»u 

i •  - ;  9i ♦ 3 

t  •  i32E  46 

7.  ;53£4h 

7.3,^£4C 

3.681443 

7.<*i:£*c 

9*  •Sbbc*'* 

A.—l «c** 

3.Ci 7i*i 

i.,;7i*3 

C  •  W  Hi.  40 

0 . 9ot  1 4s 

3.3wQ£*0 

•..7t7£*< 

2.67bc43 

a.3totoC*C 

0.<>«4C4* 

o#o7 !£•! 

3.J3ti*» 

1. 

1,.,^5.*S 

1«321£4o 

6*  039£4h 

4«CCtoC4to 

4,292E44 

1.24t£-2 

3  .672643 

9.5  lU*2 

4. 3lto  c*  * 

c.  3toWc*2 

•.c32c*h 

9«3«,7(.»9 

6.718C46 

3. J«:£4C 

4.113-44 

1.  <»$bc*2 

2  .oTut*  3 

8 .04 toC  *c 

**.CvtoC4to 

5.31WC-2 

^•21 7^*2 

1. 2  i#- *4 

9»  i2  7v*4 

o  *^6  71.  4  J 

b • c45t  ♦  4 

2.**tto£4u 

J.Z-.Tc: 

8 • Stole*  3 

2 • 6bo£  4  3 

b. 1 tolc*c 

H  •  •  3c c *'• 

c.HtoC*! 

3  .  V  y  .  ♦  < 

0 .  ^  7  CC  4** 

2«to.«£4^ 

3.333c.*s 

4. Oto 1 c*  3 

4  «  CO  to  C  4  s 

4.**;:- -2 

S.si-'c*-. 

-•! 

^07<i2i*k 

2«93.c43 

b.323C4n 

2.9StoE44 

1*  70CE*3 

3. 669443 

4*  1  i.wc*c 

2.7  8ir.4^ 

3.47c£*1 

1  •  2 

9  4677 1.  *4 

1 •od Ic  4  5 

6«  to  o5t  4  6 

1  •  3  toto  £  4  1 

2»681£44 

8*to4WC*4 

S.669£43 

4  •  IJ  tolc  *2 

3.7i7c4, 

3t  S31c*l 

3.;75i;*3 

1.2-.k£*> 

9*b;3i»4 

fl  « ••S6E  46 

5.615I44 

i.3i3£*C 

2*  04  7 44  3 

- . b  toUc •: 

3  »c  b. c  4« 

1.94.c*1 

S  »  '^r,  7.  p  i 

9.3a9i4<« 

1 .1 toU  £4  g 

u«  t  &  StT 

IS 

2 . CH  3c  43 

5*7  toCrC  *C 

3.b7ii4o 

1 . toOwC  *1 

3  *2 

1  •  23*t.44 

OATA  S&T 

9 

5 . 4J  3£  46 

l.tC(l£*C 

T  *  3v4.  «i 

3 . 64  toC  4  3 

5.7C.t-2 

3.0w'»c4« 

o.80C£*2 

i .  i  3  1  *  2 

r  « 

5.23i£46 

3 • tio  £4  3 

5«  C  ktoc  *c 

3tCw0c4« 

9.to«uE*3 

; • ; ; 7^  «2 

3  «cS2c43 

4.;co3 

3.633c43 

5. 4  CtoC*i 

* » *.  ? 

;.2^4t»4 

■).373t*4 

3.o3w44t 

OAT-  SIT 

11 

3.6-6t43 

7 • toiuE*  3 

Stobecc*} 

a.bwtoC*! 

OATA  jcT 

15 

^.3lo.*4 

1  •  *«9.  C.  4  1 

T  *  39*.; 

3.d3*t43 

1*C11E*2 

3.  i23c43 

9.7-ut*e 

r  B  cbS.to 

i*u2w;.*2 

•  •<: 

9.fo3i*4 

9  •  9  ju  2  *  S 

3  •  Sent  43 

1. 9.1  u  £*2 

2»bl9c43 

2.3'39i«2 

9, 1.1  9i»'. 

O  .  t  4  4 

4 . 8311*4 

5.tot;£-i 

5.8l4t43 

l.9-wt-2 

3.618c*3 

9.7  wto  c 

2.CCCC43 

2.7  to  9c*2 

i* J 

9,3‘.7i*>4 

»*  •H^vt  4  i 

'*.7o5i4a* 

H.Slic-l 

3.6^7i43 

2. owv i*c 

3.£11£43 

5.0CCc*2 

1.818c43 

1  *  07  to  C  *1 

9,iant*4 

ii.aL.t»3 

4,387t4-. 

3.56to£-l 

3..'->3£«3 

3.<:ttoC*2 

2.cu9c43 

5.5C:£*2 

1.667443 

A.4,.£*l 

i  ,i<.t.i*c 

-.3,3c;»3 

9*.v-C*'4 

2  •  2  wa*C  4  w 

4.3361 44 

2.92J£-i 

3.><iE«3 

3*  9to  wc*  2 

S*  C«4C.4  3 

2. C«  I  *£ 

1 . >3  4c  4i 

9.9-.£*l 

d*d7i*»4 

2  •  2  •>•  1  4 1^ 

4,lo7t44 

2.443£-i 

3. 7>oc43 

'••9.u£*2 

3.o98t43 

2.4CJC-2 

l.**29c43 

2.  Lto  toC  43 

««cb7:.e2 

*•273* *3 

a«o49t.*4 

1  •Bval  43 

4»U-1«.44 

2.17J2-1 

3. 77U43 

6«  lCiwt*2 

3. 59Sc45 

l*6tol4~to 

1.333C43 

A • 1  to  to’  c  *9 

^  tkCOi'c 

2  •  ♦S 

d  •  3«««L  e<» 

1. 71:643 

3.  84bl  ♦•• 

2.to2-c-l 

J.  fr.fs 

7to6i?0t*2 

3.589£43 

l.bCOc*! 

I.c5toc43 

7.3totoC*d 

A«347c.*4 

3.321c44 

1.77J£-1 

3«  7o8£43 

9»7lvc.*2 

Sto>6ec45 

2.4l4£*2 

I...76e43 

9.5utob4d 

a,A21c»4 

3. 269244 

l.SSet-l 

S.7(><»E«3 

1.23ve'i 

3.52tc,»3 

2.4  43  c •2 

1*1 lie  1 3 

1.2toUt4l 

7  • 

1  •  4  •«  C  4  Q 

3.13SI 44 

1.22.iE<*l 

S,7S9£»J 

lto544i*l 

3.S21£»3 

1.7C6£*2 

i«uS3£*I 

i*9oti£4l 

TABLE  4.  EXPERIMENTAL  DATA  ON  THE  ABSORPTION  COEFFICIENT  OF  LITHIUM  FLUORIDE  (Wavenumber  Dependence) 


(concinued) 


V 

'1 

V 

a 

V 

3 

V 

V 

a 

V 

a 

J-iTi  SET 

iSlCONT.) 

Qa7A  SET 

lotCu  rT.) 

OATA  SET 

IB 

3AJA  SET 

latCOKT.) 

DATA  SET 

16(C:'»T.  1 

DAT  A  5£r 

19  (COST  al 

;*4.w£  ••3 

7  .b^Bc*** 

4,h02  t- 1 

T  3  3  3  a  .  C 

lal69£47 

1.mB7E46 

1 . 677  £  43 

1.725c 46 

9a  742c42 

Ca  3a  6E4  1 

«t«  f  1 

7.77  Ja  ♦  W 

3 . 7  ua  E  >  I 

9 . 4  76E ♦h 

I,l9l6*4 

1.177E45 

la  a9SE46 

1  a  6S9t  45 

la  6  62  C  46 

9a  32.C42 

*.•*^72  41 

•d 

6  •  2  .  c  *  1 

7.  '*Z'*z.  ♦*• 

3  .ULb  E*1 

9.b77E*-. 

I • 33B£  »3 

l.li5t*5 

laa67£46 

1. 6o3£45 

l.b39£  46 

9a  *  S6C42 

£  a  65  cc ♦! 

4  ^  i  -  i  ♦  C 

9*  a  ..t  E  •  1 

7  .i5  jC*t* 

2  «  7w*  £  *1 

7.  di9E*‘* 

2 . 64a  £*5 

Ia2a2c47 

1 a  w  7 2  C4  6 

1.  471C.49 

1.5  52t4c 

9.i2lE42 

3ab27c4l 

:  *2  <di*C 

6  •  9.  a«.  *  4 

9. 

a.lliciS 

1.2ldt47 

l.a41L46 

1. 379c47 

la  •fCaC  4d 

ia7iat»2 

4  a  iOt.2  41 

.  1 3  d  i  ♦  i 

6.  qo7c.  *4 

1 .B  -1 

9.  77B£*‘. 

7.667E*5 

1.23hc47 

9.  -.7  3t4  5 

la  (id7t47 

1.3  99c  4o 

6 • 7  34  c  42 

7  a  oc  72  41 

4  •  7  osE  *  c 

6  •  •*o«  E  *  « 

i.3.i,E-l 

l.v.dt^b 

l.a82E»6 

l.25at4S 

9.2tBE*5 

1.9a3c45 

i.334c40 

5a^-7c42 

7  a  ad  Sc  4  1 

t.25.;.*4 

B . abC  E  *2 

i . ei bi *  5 

2.a26£^6 

X  a  2b6fc  *5 

d.2?%t*5 

Ia9llc47 

la  cClC  *0 

6al9a.c44 

9.7ea£*i 

Z* 

1 . • 2wE  ^7 

2.bc7E*b 

ia27‘at*7 

7a  72c£45 

la  937£45 

laC22E4o 

6  a  a  32c  4  2 

1.236C42 

7 

2*277E»2 

3ATA  SET 

17 

1. a  C  4e  *  7 

2.919£46 

la2B<£45 

ba766L46 

Ia97£c45 

7.697-  45 

7a  9eec42 

1.3»5c42 

2*234c.*2 

T  =  14.3 

1.4  2BE  ^ 5 

2.8w3c»6 

1.29aC45 

ta046£4S 

2adl6E4S 

5.S27c*5 

7.7ltc42 

1  a  -  53c  42 

7  •  a?  8:.  *  2 

2.3.3t*2 

l.i d2a*5 

2 • 7e3  £  *0 

i.29i£45 

6a363t47 

7.^w7c  4c 

la3'^OC42 

2. 94.c*2 

; .h2o: »i 

1 . C  3c£  •  5 

2  *  c3lc ♦b 

1  aAa  6£  45 

6a-»v3i45 

data  set 

19 

7.2  3?c42 

la  a32c  tZ 

7*  74oi *d 

£*d7;E*2 

2  •9'*3&^2 

o  .  c3  7  c,  *  3 

1. a4w  E  ^5 

2.aBac*6 

la323c4S 

6*  6*.  Bc45 

T  *  77  .a 

7.14dc42 

la575£42 

7.69^: *2 

Z.l2ii*Z 

2.9:9c*2 

•. « 3  ^5t  ♦  3 

1. &*.«*£  •■7 

2.323E46 

la363£»5 

B« •  Sa  £45 

7.»27c42 

l.77ac42 

7.69^i*2 

2  •  i w^E  *  2 

2.9aac.*2 

3 

1. a4d£ *7 

2«i21c^6 

1.397C45 

6a9alc47 

ia825c43 

3.bC:c*Z 

ea7aoc42 

2  a  tol 6C  42 

7  •  oi  9;. 

Z,i63i*Z 

2  .77H  *3 

1 • a  bcc  ^  > 

2.033£*6 

la'*»3c«S 

9al69c45 

1 . 7a  ec45 

ba  393c*2 

o.79:c42 

2a4l7e42 

7.S9Ji*< 

2  •  X  74C 

2 . 3o9&  ^2 

l.937t*Q 

1 . a  76E ♦S 

l.d9Bc*6 

la-li£45 

9.399C45 

la6dl£43 

laO  I6c*l 

7 •i^7i*^ 

2  •  4  97E  ^ 

«.  33-*E  »2 

1  « ■.«  7  £  »  3 

l.toCE»7 

1.772c*6 

<f*275c47 

la  61Jc43 

J.95U-1 

JmTa  set 

cw 

7  ,  *>i  ♦£ 

Z  Z 

2.9e3L*2 

1 .  .  <.31  ♦  3 

1. a  o5i *7 

1  •  0 .?£  46 

1  .wS  7£  49 

9a327  £45 

la  746c43 

3a  4  t't •! 

T  «  i97.. 

7, -cJi ♦< 

c 77i*2 

2.77-.t»2 

7.937C-1 

la  ao9t  f 5 

l.a77£46 

la**7ti45 

8. 7Se£4$ 

1 .7l3£43 

•*.3  16c  *1 

’.*.w  n*i 

£«wd7£*2 

2.737t*2 

5>.  797fl 

l.t73E*^7 

1  •361£46 

l.‘*7ic45 

6a  347£  4$ 

la«*66c43 

#a7l6C-l 

Ia627£43 

5.776E-2 

f  •  $o^ „  * i 

d.X'.FttE 

2. 7« .E 

4.677E-1 

1 . 37  7£  «  7 

i.2‘*7£46 

1.w9<.£4$ 

6.2a8c4$ 

1  a  a6e£4  3 

©a  a  45c •* 

1  •77<ac43 

9a0l7£-2 

2.'»«.9E*2 

2 • 07  6&  *  2 

3 . 07dE -1 

l.OBlc^S 

l.l*.lt4o 

la‘*9<t45 

ea249£45 

la<«a4£4} 

9a28e£-l 

la  t75i43 

la73£c-l 

7.:,is*4: 

7* 

2  «  Ov  ja  *  2 

i  •  Bi  It  *1 

1«<pB9£»7 

1 • a !6£  •  6 

la63t£47 

ea294c45 

la  3eac  4  3 

i.347i4. 

1  acl sc  43 

£  a'a75C«l 

9i 

t  i  7  i  *E 

2  •  77 9^. ♦  2 

c.33^--l 

1.  a  39t  »7 

9. a  6o€  45 

1.5J2c47 

9aa54E45 

Ia3ldc43 

2.1-3C4W 

1  a  V-aBc  4i 

•a.lt.C-l 

0 • tb  7  t 

L*  7d4  E 

2 • 7a  bE*  2 

1 .94iE-l 

1.  a  73c  ►  5 

7.9ea£»7 

lat73E45 

la  a  ••7£4C 

la297E4 j 

2.7  95  C  4  a 

i.%93c»3 

b  a  2* .£  *1 

. .  **bEi  ♦*, 

i«7««E«3 

J.a^7Et2 

1.577t-l 

l.a97c^5 

6. £91245 

1 . tl 3E45 

Ial7cc46 

1.277C43 

3,2  :7c»*, 

1.h39c43 

9  a  4*a6C  •! 

o*  3**9i 

•»*2tojE»3 

2.39-*&t2 

l«33jt-l 

l«lgtE»5 

5.948E4$ 

1. t53t45 

Ia37lb46 

1.252t43 

3a7  73c4C 

i  •369t43 

1.42  5£4i 

2.322. »2 

l.lvcl*! 

l.iaSt*7 

7  a  6  31  C  45 

l«o9<*£  45 

Ia57‘*t46 

1.235£43 

i*.352c4L 

1.37ac4i 

A  a  6«  22  43 

j.Ti  SET 

16 

2.25^E*2 

9.a79f2 

1.1m9c*7 

6a‘*td£45 

la726£45 

la737£46 

Ia2l5£43 

*.7da£4L 

la  34. c4  3 

ZaZ.vEtO 

1  *  E93. 

2.152 S*2 

7  aO  2wC*2 

l,li3E*5 

7a272£45 

1.7  •*2£  47 

1.S39c46 

1  a  2a w  E  43 

5.U69C4; 

1.3l7£43 

2  a  55  ££  4  ; 

2.a7SEe2 

6.272E*2 

1  •  1 1 7c  »  7 

7aB6C£45 

la  75B£»9 

la  944C46 

1. 179243 

5. 256c  4i 

1.c97c43 

3a27cC49 

^97' 

2.32. 

1.999w*2 

5  •772E»2 

1.121 E *7 

da3llc4S 

1  a  77<.£  *y 

2aa  73£46 

lal«4£43 

5. •♦92c  *4 

1. £77243 

4.s5:e4w 

9.  7^3i*^ 

L.974C^« 

lv53oE*2 

W.742t-2 

1  .  l27t  *7 

9  a7o7  £  *5 

1.79a£45 

Call5£4c 

1. 131E43 

5.736c4a 

laa.33c43 

5 .279c4d 

1.3;3E«2 

w  .131^2 

1. 129E*5 

9a  a  84  £4  s 

1 • 6a  0C47 

2a •66E40 

lali2c  43 

5.7.a7t4^ 

1.217C4 3 

ba  7c  7C  4  J 

A  •  3^  w  ^  % 

L.iS^E^L 

1.137E*5 

9a7l7c45 

la  523£*7 

Ia993t46 

la399E4j 

bailee  4b 

1.179243 

6at99E40 

9.7s,JE**1 

1.1h5E*5 

l.a22£46 

la639£4S 

ia6r2e46 

tal^7l£43 

7a426£  4L 

1.147243 

7  a  25  6E  43 

b«L« 

9. 2  Cac*  t 

1.173E»9 

laC43£46 

la647e*5 

la61C£46 

la329£4i 

1.147E41 

1.126243 

7.495£«3 

7  •  56  2  £  * 

7.oi,eC*l 

1«161£^7 

1  a  Uo5c46 

laB5l£47 

la76dE46 

9a  7a5c42 

la  967c 41 

1  a  932  43 

aa566£43 

w 

00 


TABU  4.  EXPERIMENTAL  DATA  ON  THE  ABSORPTION  COEFFICIENT  OF  LITHIUM  FLUORIDE  {Wavfinuabcr  Dependence)  (conCln;;ed> 


V 

a 

V 

a 

V 

9- 

V 

a 

a 

V 

3 

DATA  SET 

2;.IS0NT.I 

DATA  SET 

2l (COKT  •! 

DATA  StT 

22(CONr*l 

data  set 

26  (CCNT.) 

DATA  SET 

29 

DATA  SET 

T  «  975 •• 

!•’.  Sble3 

9.933i*2 

W.d22E*l 

7.7l6t*2 

3.425£*2 

1 .  o<.3i  *3 

5. 2»w  6*1 

1.8591*3 

1.1431-1 

9.32as.«>2 

*.  •  7«.9 1  *1 

7.5591*2 

3.ad7£*2 

1. 5«S£*3 

6 .  S'.B  £  *  3 

1. 3  C£i£-1 

i.sucf.J 

1.  7>.ti-l 

9.49li*2 

b«  o73L  *  L 

7, 2d3c*2 

4.737£*2 

i .h4  7£*  3 

1.0516*4 

c  .  2'*1  1*3 

1.3:. 1-1 

1.75.6*3 

6. 4*fc6-l 

9. FofcL  *  i 

2.S2i£*l 

d.  9t.9c^2 

6.9<bE*l 

1.3996*3 

2.93v6*0 

2. 1h6E*3 

2.jCji-l 

i.7di*3 

3.<*2k£-  1 

I  •  *  1 

tf *o9oi*2 

d.327&*l 

DATA  S£T 

23 

1.3406*3 

3.bdw£*ii 

c .  J<*2 1  *3 

3.91 4  £-1 

1 .1956*3 

5.J70E-1 

S • b£  *c 

^•23e£»l 

6 • 329i^2 

1  •  *2 

T  a  77. i 

1.2926*3 

5.b61E*L 

1.9436*3 

r.icji-i 

1.6w5i*3 

7.43.£-i 

i.7i 9i*a 

o«  3  .■•c*! 

9,3hC^»2 

1  •l93t  *2 

1.2446*3 

7.a9.£*U 

1 .  S'.  5 1  *  3 

1.17#c*4 

1.55.1*3 

9. 39  7i-l 

A«  j5«»£e2 

<9«43Sc^l 

1  •SedE  *2 

I.9y5b*2 

l.l9l£*3 

9.9b4C*ft 

1. 7«.3i  *  3 

2.  u  ...  1  *3 

1 .«  97c.*i 

l»3vo6*0 

1 • 24dc  *2 

d..;9i*2 

l.d-»2c.*2 

l.Sbgi*! 

1.723£*1 

:.7.ii*3 

2.t>2Jt*4 

1.574t*S 

a, .i9c.fi 

7.3ode*2 

2.J‘13C*2 

1. 2331*2 

1*133£*1 

DATA  SiT 

67 

1.  *3 

3.i7-.c.f. 

1  •  79lt«2 

7  •  96^1*2 

2  •  39ic,  *2 

9.5.b£*l 

a«73<4€*C 

r  «  7*5.4 

i.i9iifl 

4»37di*b 

DATA  SET 

32 

7#7l^e»2 

L*SaSe»2 

2  «303E*2 

7. I7e£*i 

1.659£*0 

1.5.36*3 

5.oEC£*4 

T  a  293.4 

7«2d9i*2 

i. i97c.fi 

2.«7l£*l 

i.lb7C*l 

2.:*.26*3 

l«b44i**l 

1 . 49v  t*3 

7 .3bwc  *4 

JAT4  S£T 

21 

7«l<«dc#2 

z.f79tfi 

1.9’*9£*5 

3. ww.£-  1 

1 . 43<*£*  3 

9.5636*0 

3  •  ••4>*l  *4 

2.7546-* 

t  »  2i3.; 

7.-J2d*2 

2«bBlE*2 

DATA  s-:t 

24 

1.  S'*’*i*S 

5.H.16- 1 

$  .75w£*l 

6.5lbt-4 

T  »  29J.J 

1 . 7^4  6*3 

9.7.46-1 

DATA  SiT 

30 

2.5351-1 

1. 2<»i£-3 

1.  91  i-.*3 

d.22i£-* 

DAT-  S£T 

ii 

1 .  C'*4l  *  3 

1.724i*g 

T  *  1 lb J . 

0 

1 1  r  ••2  i  *3 

i.  Jt  vC-l. 

r  «  373. 

C 

1 . 9l«£*2 

2.i79£*2 

t.5i7£*J 

2. Sect*  4 

DATA  SiT 

33 

:.6o?ie * 

1.599c.*2 

4«b3<«c*2 

1 . 94'.i  *  3 

3.  l7i.c*b 

2. 4. 26*3 

1.5C3£-t 

I  *  I17i. 

■  D*  »  i 

1.3:  3t*3 

i,fiii~i 

1.227£*2 

1 • 147  £*2 

l.«.92i*3 

4.2546*0 

2.29-.i*3 

2.2CJfl 

1 *543^*3 

6  •  ^  j  •  1 

1  •  7«»3t  *3 

4 .lb7t •! 

9.  ode  *  1 

1  .4-.o6*3 

5.9  9C  6*tf 

i.l91if3 

4.0606-1 

7.27.1*2 

2*932i*3 

1.  9;. 

9. *.271-1 

l.o7 Jt*3 

0 . 73  3t  *1 

7,226t*l 

1.3396*3 

T.iT.ifi 

2.294£*3 

7  »1 441 -1 

b.d7.c*2 

3  ■  *.3  36 *3 

<* 

1 .0. 3 

l.i,9l£  *3 

2. 9%«£*1 

2.4b7e*;» 

l.3*.lc*3 

9.53ie*0 

1. j92i*3 

1.6  1  *• 

0.9 • .1 *2 

4.1.  ;l*3 

i  •  ■•c  .  i  »  ^ 

1.1;.;  ♦  « 

1  •  9-*Q  t  ♦  3 

••3C31*g 

1  • 5i9 1 *3 

1.91.1*! 

D. • Iw 1*1 

9. . 0.1  *  3 

1. 

l.vFT:*. 

1 

2  *d 

DATA  SiT 

25 

DATA  $cT 

28 

1 .  d«.5i*3 

2.47wi *4 

5 .7 .41*2 

9  ■  65  96  *  3 

1.7'?--*g 

i,ffi,.fi 

3.alSt*) 

T  -  573.0 

7  *  S35. 

; 

1.  798i»3 

3. 2  Sgi *4 

9.H446*2 

o.24ii»3 

i  •  3 1 1*  1  ♦  3 

2. 1 -i i  ♦  - 

««  «31i*3 

•..liJiiJ 

1.  743t*3 

4. 2CCi *1 

4. dw*i*2 

b.997i*i 

«• 

1.35ti.*3 

3  •72cc*3 

1. 322£*2 

b«  bibE  *2 

2. •936*3 

1 .  94  4  6*  1 

l.o976*3 

9.5406*4 

«*.o2gi*2 

7.u256*3 

1.23  )£♦ j 

C« 

1.4  411*  3 

7  •  •  IQ'  *  J 

1.3031*2 

5  .l3l£*2 

l.9i«.i*3 

3 • 3Cw6-  1 

1. c39i*3 

7 . 1  dw  1  *  • 

••.37.i*e 

c  •  97'»6*3 

1.2911*3 

3  •  3i  ic  *  J 

1. 233*  *2 

3.7i7£*2 

1.  i94t*3 

c  .  2«46- 1 

1.5911*3 

9.GZU£«I> 

4.15.1*2 

0 .  C 7  *3 

l.:2-w* J 

S.  5 9«.£  ♦  1 

2 • 6  92 i*2 

1.7S5i*^ 

1« 1241*V 

3.30.1*2 

q.3>.£*3 

•..77.C*- 

j 

1 . 7b7i.  *1 

7 • 2oi£  *  1 

9.9996*1 

I.ThJv* i 

l.*.5t£*0 

DATA  SiT 

31 

3«o7.i»r 

c.  w*.  ei  *3 

1 .. 391  *  3 

2  .  •*l3l  *  1 

2. 91i£*l 

1. 1096*1 

l.c94w*3 

1.  92«.£*0 

T  a  34*. 4 

3.4>..t*2 

5.b2wi*5 

^  .  Cl  I i «  3 

7.«5;c*w 

i. •312*3 

3  .**7 li  *  1 

1 . b«  6  6*  3 

6. 521 6*  0 

3.2>*.E*i 

6.l3;t*3 

7,77-t-*^ 

9.7331*2 

9.23*»i*i 

DATA  SiT 

2b 

l.593£*3 

3. 3i0t*C 

2.3046*3 

5.9Cai-3 

2.94 .1*2 

4.37 i£*3 

1  •  *  b 's^  »3 

9 • oJ  gc  *  2 

7  •  0  3b  1  *  1 

T  a  30e.0 

1  ♦  5*.26*3 

4. 35. 6*C 

2.2e36*3 

I.15l£-2 

2.57^6*2 

3.5596*3 

9. 1931 ♦ fc 

B.'i2li*2 

1. 1372  *2 

1.4926*3 

6,r$it*o 

2.lOii*3 

2. 1 841 -6 

2.i9.i*i 

2.9356*3 

1.12  c£.*3 

9.927i*, 

'  d  •  7201  *  2 

1 .3r.,t*2 

1«9’*9£*3 

9 .0246*2 

l.<r4v£*3 

7«  5lb  £*  l 

6. Jw  4i *3 

•*.23»i-i 

2  .llui*2 

5-96*3 

L..?3i»3 

i  •  So'.i  *  Z 

1 . 3932  *2 

1 • 9441  *  3 

l.EiAC-l 

1.393£*3 

9.724b*0 

1.949c.*  3 

b.  2  41,1-2 

1.99.w*2 

l.c7it*5 

2.392Lei 

d.al9£*2 

2  •  9b  7  2  *  2 

!• 7^41*3 

2.4CC6*1 

9.2i:i£-£ 

1  • 3bri 1 *2 

»  ' 

/ 


I 
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TA^Lt  E^pr.RlM£NTAL  DATA  ON  THi  AB>t>i<i*T*oN  C'li  •  >' »v-lE.NT  OF  LlTuHT-t  FLOORIDl.  (Wavenuaber  Oe;'en«ience)  (continued) 


i 

* 

a 

■j 

a 

V 

-a 

i  it  S*  it  T 

SSIDOnT.I 

□iTi  ziJ 

SstCOKT.l 

DATA  S.T 

3  7(CGNr.l 

DATA  S£T 

jSiCCNl.) 

DATA  SET 

ACiCO^T. 1 

DkTA  SET 

42 

T  •  c73*a 

5.9 . ac*2 

r.3J.t‘2 

1 . 3c9£*2 

Q  «  3kkC  *Z 

j.asici 

D.et»5fc*5 

G  •  -kC  2£*  2 

4»5h6£*2 

6.9k6£*3 

7,29  ££*2 

i.k/ji »a 

i £ 

w  •  c  D3  £  *  1 

G.27b£*3 

C«k9>*c*2 

■•.  29jc*2 

1*  u  7  3c  *k 

6  *00  8c*4 

k  »ivo£*4 

ZAT&  ZiT 

3, 

7.  ij •£  *2 

1 . 954c  *2 

C*  9S.c*2 

^«C«kC*A 

Q  k2i^t*3 

t,ol7£*2 

k.  i,  At.*2 

l.C  S*c*k 

o. - 77c  ♦  2 

7. i7oc  *3 

T  -  3-j.; 

-•<32i*l 

tf*c47c*3 

1*  73kt*2 

3-(i**3t*2 

l.l39c*k 

9.34-<C*2 

e*3b  5c  *  3 

HAIi,  3tlT 

lo 

C«lk9c*3 

Cl  •^bic*! 

a*292t*3 

C*a43e«2 

3*  49kc*2 

1. 2dsi *k 

9,9k7c*C 

d  «  C  tkC  *  4 

.•lcCi^3 

d«  7-*3' 

T  2  2;,.] 

«  «  ebb £  •  X 

3 • >71 c  *2 

1.29;c  *k 

9.2k7c*2 

b.372t*3 

D.133:.*3 

3.533£*J 

0  «  Ack£  »  4 

.‘..IbiE*! 

04TA  set 

39 

3*H3bL*2 

l.SSJi.. 

..aa?k*£; 

B*9v(.4*1 

1  •  3.5  4c  *  4 

5.75tt*4 

0.i3Jc*4 

J.373£*3 

T  a  3,;.I 

i 

5*329c*2 

1*  7o9c  tk 

k • 7 bl c  *2 

6,9424*3 

1 .  •  V 1  i  ♦  3 

9,333i*k 

5,*  79c»i 

i4l39c*3 

L  •  39d  C*X 

3.21lt.*2 

1*  99»c 

k  •  93kC  *2 

S*t7»4>3 

1^,47  ii*Z 

b  .  7-ct;  *  i; 

A  « l*»oi  ♦  3 

w.39,c*l 

4 • 2  5oc  *  2 

w*9i9i*  ; 

3.i;7t:>2 

2.l97c*k 

k.  J  5  -it  ♦  2 

«.6,*i*3 

•». 

1  •• 4Ht*  4 

i  .S.5.  c  *; 

a.i5<>t.3 

t*512t.*X 

0  *47  4c*  < 

t.945t*k 

4*k»9c*c 

2, 7t3c*k 

k**e,c*2 

1. 

;  •  d  *  •  k 

H  •  ^  37  c. «  • 

1...  Jo^.} 

,4ci.*V 

I,  •  io4c*  4 

k  -bokc  *  1 

G* 14bc*l 

2*  5kwc*2 

!•  553c  *•• 

3,9v>c*4 

1 ,  .0  7k  *k 

1 .  1 ♦  2 

k.  ■**)•>;.  ♦! 

I*w224*3 

l,793i*i 

a . 107- ♦ 3 

w«o.wt;*i 

i • iout  *2 

« • C  kkf  *  1 

2 • 99bt  *  2 

a.csri.s 

3. 5k3t  *2 

l.fk-l*  . 

?■  u*  t 

9.  33  «  t  *  * 

i.,  V  j  7&*  5 

4., 27  sc  *1 

;  .  1.2,:..4 

0  «bbO  £*1 

d • kCkC  *2 

V#  k57t  *  1 

fc*774c*c 

7. 7ktt  f 3 

3.7,71*2 

1  *  1 S  CC  *k 

7  «  1  ;  •  £  *  >; 

5.?^7t*i 

1*v-2£*3 

c,492t*l 

0 • i 7se  *4 

0«6bbe*l 

4»Slk£»2 

0*4SS£*1 

3 . 5  Sk  ..  *4 

1  •  ;.9  *4  *k 

9  ■  3  k  b  *  k 

3.3*7t.*i 

9.  39Jc*2 

k.AAOc*! 

C*59$i*2 

y*l94..*2 

DATA  ScT 

kl 

3,k374*4 

1. 3:7c*4 

9.  32,. *2 

C.aii'iu*! 

0AT4  S-T 

3H 

3 .b7bi*2 

C*497t*2 

T  «  eri.a 

3  . 

1.  ar  '.i  *k 

i^i  ♦  •: 

9.7.:£*2 

2.3  «oc  *  I 

T  »  77, C 

Q«7«cc*2 

4* 3  92c  *  2 

2*2  22c  *< 

1  •  35  >1  ♦  k 

‘.  »9  S^7£»6 

9  •  ^  90c.  *  2 

3  .  '•tic  *  1 

8  •75->t  *2 

it  •  obkE*  2 

©*  232c.*2 

6,2bci  fO 

i..*l7t*e 

<*;;7c:»^ 

3  «  a  7,c  *2 

«•  *58,  t  *  1 

0  4  o9fct • c 

t«'97;£*k 

i«bkkC.*2 

«.99bc*k 

5*  9-*7 1  *2 

9»  dike  *3 

3,,:<},*2 

1*  4771 *k 

3  •  '■■  i  ■J  ♦  k 

2..:3£*2 

3  •  7  •>  .<  c  *  2 

5.*.93t*l 

0*  745c*2 

•«2C7c*i 

Q ,4o4£*2 

£• l05c  *3 

5»275fc*2 

l»i,c2t  ►k 

i 

1* 1  j  74*^ 

6  «  w  39;.*  i 

3«()*,c*2 

t  •  QW  «  C  *  I 

w  *  7s>l£*  2 

«  •  91 4c  *2 

l*l2li*3 

k, 997l*2 

1»  Jkli  »•* 

2  »95bc*c 

1* l*kt*k 

2 . «ol£*2 

7 .90  j t  *  2 

1 • e  *  2 

M .  7  s7e  *c 

u •e5  9t  *  i 

t  .959c*2 

k*  llli,i*3 

<•*  7blc*2 

1.  J .£t  ‘H 

S.?73t»e 

9 • So  7t ♦ 5 

7  »?  *  i 

2. A  7.&*2 

l.k57t  *2 

0*d2Ac*A 

b  .72kc*4 

8.i;7c*3 

t.llfeE.S 

k, 55  7 1  ♦  D 

1*  kblc  *4 

r.7i,^i*i 

3.3;9£*2 

7*3J,£*2 

^  •  .to^c  *2 

0  •  2 

c •be  9c*i 

C*;i;c*3 

l.•*4lc*3 

k.33kc*2 

1*  1  Csc  ♦s 

jATA  itr 

k3 

7 .7o  lc*2 

•...Sit. 2 

^,975C^C 

M  •llSc*4 

t* 1  Icc*  3 

k,  ;7..t*2 

1*  2  ki; rt 

7  »  k  78»k 

OiTi  i£7 

3  7 

7,93-c*2 

1,  3i.3c*2 

£.  4 

..tilE.i 

y.l2Cc*3 

0..23i*3 

3  •  997c.  *  2 

1. 32ic  *k 

7«594c*2 

;.,163l»2 

4 . 4«.cc  •  4 

-.7i*.€*l 

a*l3<.£*3 

l« l2  Sc*  3 

3. fklt  *2 

1 » • k2c  ♦  A 

l.k77c*2 

2*9-*^c*4 

7.54, ^*2 

1 «  *6kiL  *2 

C.  121C*4 

C.7tye*I 

»*l'*9t*3 

^•I25i*5 

3.Tl0t*2 

1  *5  65i  ♦»» 

l.  31>t,*Z 

E,2924*2 

1.  )3<'-*i 

7  «k^wk*2 

i  .243t.*2 

J.;J5£ *4 

W)*89.<C*i 

3  «  ic>«c*2 

1  •  c5 S c  *k 

1.43sc*2 

2 • l2  ^c  *  2 

1 . 1 3  J  '.  *•  i 

-.dfii*; 

7.42kc*2 

i,47.fc*2 

V  «  A  kb  :  *  3 

m.7  9it *1 

DATA  SET 

hC 

i.i»k:t*2 

l*b5ic*k 

*  •  . o  cc  *2 

1. .  u  3cc  %  2 

;,;rv' *3 

7^-.;  *1 

7  •C^WC*^ 

l4k92£*2 

0.1k7£*3 

C,.S7?i»l 

T  *  293,*, 

3.3;7t*2 

1.7  U-:  ♦k 

..il9C*2 

,.,91  9i*2 

7.,9,c*2 

A.590c*2 

««*5oc.*3 

k  «  jDi  c *X 

3.273c*2 

i.,s?c*_ 

1.'J3-.C*2 

Tt  t  i'-f  ^  t*  i 

w • lc4£  *  3 

C*iA-t*2 

6 •69  7c  *2 

2*.  7bt*3 

J.lck’c  *2 

i. 9V»C  *k 

1», ,tc*4 

1  *  b ill ♦ 2 

DATA  SfcT 

17 

C.iSl£»S 

0«l40£*2 

6*  2  9  kc  *2 

9*  S55c*3 

3«  Ac  kc  *  c 

l.  iSC£  «k 

9.52kc*l 

l.ckjc*2 

3. 

g.l97t*3 

0  •  4  b5c  *2 

5«6S9£*2 

6*  7kl£* 1 

2  ,'9kic*2 

l.e79c  *k 

9.929c*i 

1.«*94E*2 

..  1.7;c.*2 

0.c22c*J 

k  •  24l£  *  2 

5*5ev£*2 

S.2(>kt»5 

c. 9394*2 

1*  osTc  *'• 

A.kjic*; 

1.33 J£*2 

7 

k .  75.i.*i 

C  •97A(.*y 

..249£*4 

a.£75£*2 

9*273t*2 

2.I«74*2 

l*559t*k 

7. Bi j4*i 

1.227c*2 

7. 76^i*l 

i.  9  74£.*2 

m  •7it  3:,  *2 

0«  C9.4&*3 

C«3C7£*2 

9*kllc*2 

». ?»lta4 

4.7764*2 

1*3  I>,c*k 

7.k,7c*l 

7. l95c  *1 

7.59k;.**: 

*•  ib*  c.  *2 

k  «  ow  4c  *2 

;  .2kie*i 

y«257C*3 

0*47l£*2 

*.f2J€*2 

9«9k5e*3 

0*97  *c*l 

k.533c*i 

/ 


o 


TABLE  4.  EXPERI>fE»rrAL  DATA  OS  THE  ABSORPTION  COEFFICIENT  OF  LITHILTJ  FLUORIDE  (Kavenuraber  Der>endenre)  (continued) 


a 

a 

V 

a 

a 

V 

a 

- 

Oil:  5- 

r 

*.j(CC’«T  .} 

aiTA  JCI 

(COM.l 

CAIA  541 

..5(C3.Nr.) 

■DATA  ScI 

-.7 

o  A  T  A  5  L  T 

79(CJ9T.  ) 

JATA  ScT 

51  («C\T. 

T  ^  3-L.3 

h.5  93c.*i 

2 .273t  * J 

3,37e£*2 

2.*»30£*4 

daSoji*** 

1.2514*1 

9.-314*7 

7a  59-4*0 

3a333t*2 

2.5h9£*** 

3.fc3fc£*2 

1. 04  84*9 

9.o1i<4*^ 

3.77.4*1 

9. -5-4*4 

1. 

3  . 1  c 

l.K  *4-*C  ^1 

2 « 112i *  d 

3.279c*2 

2.i32£*‘. 

3.57ie*2 

1. 795t*** 

9.613c*** 

4.‘<3Ci:  •. 

9. -7-4*7 

1.73-E  »1 

^.2^5  £  H 

1.9j.£*3 

3  a  4  3  a£  *  2 

3.27i£*'a 

3.5394  *2 

la  924t*** 

9*00^1*9 

9.13C£*7 

2. 83-4*1 

1  •  ocl  c 

1. 

3. iese *4 

3  a  8 -aS  £**a 

3. '.714*2 

2a  .76£*». 

9.  o9-  4* 

la  82i:  4  *4 

9  a  *  7- 4  *7 

5a-l«4*L 

7.^/li*w 

9  •  bi-*-  *2 

1  •  ■.£  t  L  *  3 

3  a  11 5£ ♦ 2 

3.0994*-* 

3a59u4*2 

2a i2oE*9 

9.0534*7 

2. 3  2^4  *2 

9.21-4*4 

9.7; jt*; 

1  •  Jaoi,  *  ; 

3..77£*2 

2.-al?£*-* 

3.3>.**£*2 

2a  0C94*H 

9. 75w4*7 

Vad574*4 

9  . fc  Cv  4  *7 

2  a  3 • -4  *2 

H .  9  s. »!. 

9.l7^c^w 

1.23hi.  *i 

3a  '*3i.i*2 

1.359£*«. 

3.27-?c*2 

2. 7524*** 

9.2d-c»7 

3  a  15-4*2 

i.'57c.* 

9....94«d 

l.;w3t*3 

2.994£*2 

1..35£*4 

3.:2t£*2 

3aL32£*<» 

DATA  SeT 

54 

9  *3  2w  £*A 

5 . o3  u£*2 

♦ 

3.7-»;c*w 

B  *92 1£*  w 

6.^b7t-t 

2.9H..i*2 

J.ld5£*2 

3.C  S'.£*<i 

r  «  A37.d 

3  •  ;  2  i.  i  ♦ 

3  •  be  9  c  *  . 

2. 9 -.’£*2 

<»a  420£*3 

3ai25t*2 

3. 9*.  *.£♦** 

DATA  SlT 

52 

3.11 5i * 

:ata  zci 

2.ebf£*2 

2.S«*5e*3 

s.:r7i*^ 

3.2C9£*9 

9  »  6.  3  £  *** 

DaOl.C*! 

I  s  575.1 

c.rrti* 

T  *  3,.. 

I  a  79C  £  *2 

l.l23e*3 

3.C'*t£*2 

2.  b3bt*** 

8  a  72Ct  *•* 

S.OwOi*! 

3 . 3 .  r  1  ♦ ; 

2a7it£*2 

5aMv9£*2 

2a  9d54*2 

1.  9^4  i  *<* 

DadtSE*** 

5.i7Ct7l 

8,5C-C4*7 

4.45.4*1 

« . s  7li  • 

3.7,7i*(. 

■*.31-4*2 

l«2-2c*« 

2 .9994*2 

l.**3l£*A 

9. 97W4*5 

d.0b.4*7 

4 .  e  2  *  4  *1 

.  ^4  1  •.  *  1 

'*..074*2 

i  *  Jtyt 

DATA  ScT 

<.e 

2.B99£*2 

8.006i*3 

9a  £  ** 

8.1034*1 

8.72.4*7 

..40-4*3 

i  -  i52*  * 

3.37l£*, 

3.4)lc*2 

1.77*»t*4 

T  a 

2.B97E*2 

&awb2E*3 

9aa‘»J4*** 

0.9(.447l 

8.9 -'-4*7 

3.97^4*3 

3.3:r£*- 

3 « 0^2 1 *< 

1  •  7**9u  ♦  ** 

2.796E*2 

2.o95i*3 

9a  J53E*** 

lal7:4*W 

8a  0  d 54*7 

1.V7-4*! 

; 

3  «  o3  ni *  2 

1*9 19«.  *  * 

3. 0235*2 

l.598£*4 

2.7;4t*2 

1.7u3e*3 

9.4634*** 

1.34w4*a 

8.93.4*7 

2.  ;=.£»l 

3.'.72t*2 

4»2'*^t*^ 

3.5774*3 

1  a  c  93  £  ♦  ^ 

2.o32£*2 

1.157£*3 

9a  i3u4*  7 

2.7?:4*. 

9.. 4*7 

3.37i£*2 

2  a  '•‘*1 1  ♦  ^ 

S.-*  97- *2 

la7*«*£*’. 

9. 170£*4 

<»a66:4*C 

9. -044*7 

9.73-4*1 

; 

3.3114*2 

i  .3  21  b  *<* 

3a  ^3o4  *2 

1  a9b9£*‘» 

DATA  SET 

«.8 

9a  2t.44  *7 

1.41)4*1 

9.13-4*7 

2 . 35 •£  *2 

e«7 

3. < •  74  *2 

3..97t*'* 

3.  39-:*2 

4  a  458  E  ♦‘a 

r  *  298.0 

9.264t*** 

1 .  ?  i  * » 

9.17-4*7 

7a  7t:w£  *2 

i,?  aii.*  ^ 

3. -  3  7L  *  2 

3  a  •*/  3  c.  *  4 

3  a  3e4  £  »  2 

2  .-aC5£*** 

9.2e44*7 

2.79-4*1 

li 

3.  S4  *. 

3 . 1 4  bc  *  2 

3  a  tdll.  ♦  ♦ 

3a479-:*2 

Ca  bvv  C*** 

3.  >34£*l 

5.i53E*6 

9, 3c;4*V 

5.24.4*1 

DATA  SiT 

53 

•  .  • 

3.vBo£.*2 

3a323t*-* 

3  a  2  2  bc  ♦  2 

2,911E*4 

2.82St*l 

3.h3v4*w 

9. 37  j  £  *** 

8.1 C. 4  *1 

T  •  3v  •  a  M 

•  7  h  • 

J  •  .  7  -It,*  4 

3  a  1  9**t  *  ** 

3  a  1  5  5*  *2 

3.«.;6c**« 

2.229E*! 

1. 965£*£ 

9.  3BC4*** 

1.5  2-4*2 

1  .  7i  7i 

3.w3w4*2 

2  a  «*9  -  t  *  H 

3.135e*2 

3  a  5*.9£*'. 

l.-.«l£*l 

7.vb9£-l 

9  a  llE  j£*** 

2.d5C4*2 

9.71-4*7 

2  a  l7  3£  *  2 

.  rc  7i 

e  .  J  :  ;s.  »  • 

3.-.2c*2 

2.-2  9- ** 

3..7/£*J 

3.-4d£*H 

1 . V  7b4 *1 

Ja.  J7H£-i 

9.  H*.-  4  ♦** 

4  .o3.  £  *b. 

9  .O  5  L  4  *7 

1  a l7 -  4  *  2 

2.97-4*2 

la  elec*** 

3a  .i3v£*2 

1  a  7'*o£  *9 

9a  oiv4*7 

3  a  57 -4  *1 

r.  J  i,  y* 

2  a  '•77c.*2 

7  a  dvdL  *3 

2. 9704*2 

1  a*.*.?  £  ♦■* 

data  ScT 

<*9 

DATA  5£T 

51 

9.50-4  *7 

1.39-4*1 

i  .  1 ♦  . 

d.7l/c.»i 

~.aa]i'3 

2.933£*2 

s.;:r£»3 

T  4  298.* 

> 

T  s  5i J .g 

9.51-4*7 

H  a  37-£ ♦ J 

2.3l9£*« 

2.0394*2 

3.579£.*3 

2. 899£*2 

5aC99£*3 

9.77-4*7 

3  >  -81.4 *d 

4. 

2aOo9£*2 

3a7Bl£*3 

9.i2iE**» 

5.57iE-l 

8a  534  4*7 

3.99-47.. 

>-7i,4*7 

4  a  (>•  c£  *D 

1.  J-.2L 

I  •  1  9i  i  •  w 

JATA  iC7 

*»5 

2. 77de*2 

l,a995£*3 

5a  d94C-l 

daOlCt*** 

3.99i.£-l 

9.3d-4*7 

4aUl-4*3 

.  .  3«  h:. 

T  *  7-.  i 

2.71*.£»2 

1.15}£»3 

9.323E*4 

7.31UC-1 

8  a  72w  t ♦ 7 

4.  Scv  4  7« 

9 .3  7^4*7 

1.92-4*3 

2a  b32£*2 

7.937e*2 

9.383e*H 

la4*.tE*C 

e.d23£*‘* 

6.75.  4*1 

9.28-4*7 

1  a  97  4  4*3 

1.193- 

1.79«C*w 

3.v7i£*2 

1  a  7  1«L  *  4 

9«4«»w4*«. 

1. 7CbC*b 

8  a  dyg  4  *^ 

1  •2  7i«4  *i 

9a4l-£  *7 

1  *  92.'4  *tf 

1F5£ 

1  *  del  £ 

J*y.,9fc*2 

1 «  9d  w  C  *  9 

9  •  5v  4»E**. 

«a.<»9bi*b 

0. 9w4£*7 

2.  6  4^  4  *4 

9a*7-4*7 

1 a  7o- 4  *tf 

1.157£ 

1 

3  .«•'*  B£*2 

2.279£*4 

9.59££*4 

9.794£*t 

9. Jwa£*V 

5.15wc  *2 

9.w134*7 

1.76-4  *3 

■ 

l  • 

/ 

EXPcRIMENTAL  DATA  ON  THE  ASSCKPTTON 

\>  :i  V 

JATi  StT  ai<C0NT,l  OATA  ScT 

T  =  3u  • 

o.ofjji*-*  7.i5*.n*** 

o*7bi,c.*^  •3«77«c«i 

o.52^c*H  c.3;.,c.*1  d.itCt*** 

o«-*^s.-***  3«iiwfl 

fe.-*7-i*** 

©•••iJt***  <.57<JL-1 

o»3awc***  <«ibvc*t  9««,**;t»** 

6.3lJi*W  i.,o70t-i 
6,ii:e*U  i.9w4£-i 
o  1 1.  ^  9.5JCi*''* 

o,  lo,z*h  9«’*5ta£*'* 

i«9«..t«i  9*'*7££*-* 

e«b.6.&*^  9«5w^£*h 

l*o7'£«l  9«9bi»£^'* 

i*o7*t-l 

b«il«:;*4  *«o7kL*l 

o.vfJJi.*^  1.79.t'-l 
i.rbti*! 
i • TO . i*  ^  i./iwi-l 

7. 7**«w*^4  1  .t.*;  L*t 

5«b9.c*<*  lf2^wC'*I 
9.o2^im  1,  k,**s.  t-i 
3*55*.t»^  A*;<*»*.t*l 


COEFFICIENT  OF  LITHICM  FLUORIDE 
a 
5** 


o •  £-1 
7  •5cw  £-1 
7.5cCt-l 
7 • £• 1 
S  •  <*»u  £“i 


3.b^;c-i 
3«o;w£*i 
9.37;i-i 
9.37w£*l 
9*37C£-1 
9.79;e-l 
1**£^£^* 
1  •  Ifjw  £♦  • 

1 .  hw;£»; 

2. v3«£»b 
i*€SiC*i, 
5..2a£tC 
6  « **2«  £  ♦  t 

$«24tf £*2 


(U'avenunber  Depc:;>der.cc)  (continued) 


Absorption  Coefficient 


TAlil.i:  s. 


SUV.MAKY  Of  MI..\5;i,KI>'.1;NTS  on  TUt:  AJiSORPTlON  CONFriCir-NT  OF  LITHILM  FI.UOKIDI:  (Tvnpc-r.iturL-  l><  pt  :\Ji  r.co > 


Data 

Set 

No. 

Ref. 

No. 

Author (s) 

Year 

Mctiiod 

Used 

R’avcnurbcr 
Range, 
cr  ‘ 

Tcr.pcratur© 
Range,  K 

Specif ir.T t ions  and  Rer.arV.& 

1 

43 

Stolen,  R.  ond 
Oransfuld,  K. 

1965 

T 

31.25 

2-413 

Single  cry-Htnis;  oht.iinid  f ro.-n  fJi*’  Harsh.iw  Cne-ical  Co.  ..r.o  Iso-iet 
Corp. ;  cylindrical  spociir.Ln  of  *llanktcr  2.5  cts,  and  of  varying  taick- 
ncss  betwi-t-n  0.1  and  2.5  ct";  .ibs«'rption  coefficients  directly  dettr- 
mimJ;  daf.i  txir.jctej  fron  a  figure. 

2 

4] 

Kllcr, 

M. 

1958 

2 

192.3 

77-561 

Cryst.nl;  plate  spcci-iv‘*n;  absorption  coefficients  deduced  fro-;*  trar.s- 
Jaittaijce  lUMsurcncnts  .inJ  ostirat<d  ref  l.ctivity;  reflectivity  csii- 
nated  by  a>si.-»lng  n  •  3.07  for  th.c  wavtlcngtn  enu  la  li-.c  entire 
tc"pcr.mirc  range;  ihata  extracted  fron  a  figure;  cscl;;.*ted  uncer¬ 
tainty  a);out  5  to  lOZ. 

3 

41 

KUcr, 

M, 

1958 

2 

157.7 

77-536 

Sane  as  .above. 

4 

41 

Klior, 

X. 

19:8 

2 

122.7 

77-552 

Sane  a.s  above. 

5 

4} 

KMcr , 

X . 

195S 

Z 

93.24 

77-553 

S.T^a  as  -abovo. 

6 

4: 

Klior, 

M. 

1958 

2 

71.43 

77-571 

Sane  as  above. 

7 

41 

Kllcr. 

H. 

1958 

2 

28.57 

120-555 

Saac  as  above. 

w 


I 


TABLE  6.  EXPERIMEKTAL  DATA  ON  THE  AESQRPTIOS  COSFKTCIENT  OF  LITHIUM  FLUORIDE  (Tetp^rature  Dependence) 
(Wavenunber,  v,  ca'^;  Teinperature»  T»  K;  Absorption  Coefficient,  a,  cs'^M 


T 

a 

T 

a 

T 

a 

JATA  SET 

i 

DATA  SET 

4* 

data  S£l 

6 (CCNT . ) 

.  *  S.125E*1 

V  s  1.227£«2 

87.7 

2 .tt9ie*0 

4,7^*E*2 

76.9 

1. ^676*1 

97.3 

3.393£*6 

e  ^ b«  «J 

^  t  »2 

93.0 

x.8;4,£»i 

136.2 

3.537£*& 

<  ■•b.  *. 

132.** 

2.53.4*1 

1«.9.6 

3.9r7£eu 

•».  7,jc  *2 

lo7.-* 

3 . 19.  t*l 

122.2 

5  •  3i-*c  *6 

■)  w  •  •  W 

1  4***5 

•*.9i9t*t 

132.1 

5.727£*C 

d«  )•*» 

6 . iSJt  *1 

179.1 

d.4:9£*& 

A*2L'*t-^3 

409.7 

l.XX'*£*2 

197.7 

1.257€*1 

2  e  ?  • 

i,4S3i^3 

36q«^ 

1. 

219.8 

1. ;  7i*c*l 

"•i  "i  •  W 

i,8;»te3 

**3l  •  9 

4«265£*2 

235.; 

1.359t*l 

sLX  .3 

3,^3^i»2 

263.6 

i.899c*l 

::Ti  i£: 

4 

99d.« 

3.39.- *2 

276.7 

2.;93£*1 

V  s  i«  ^2 

3c»3 

289.1 

2.999C*1 

JATA  SET 

5 

33C  .4 

3.S49e*l 

Tt^i 

<:.3^7£*i 

\)  e  3.$2^C*1 

377.6 

4«ic3e*i 

6&.5 

3.2.7i*L 

aIh.G 

5,762efl 

ii;.2 

<*.3))C*L 

70.9 

7.3d5L*J 

s;i.4 

6.999£*1 

l7  d  •  •• 

7.>..t»l 

04.2 

9.31i£*i 

571.5 

If;i6£e2 

4  1  3 

X.do. 4  *4 

dd.9 

1. 13*34  *1 

47L«  1 

4.tl7C^d 

9  # 

1 . 35?i *i 

data  set 

7 

3-7. » 

3.7i7£*2 

1--.7 

1.3994*1 

V  o  2.857 

’£♦1 

3.0  7ite2 

Xw  9.6 

X .oX  8c  *1 

—  o  1  •  3 

id2.  7 

l.77;fc*l 

119.9 

2.S95€-1 

3X7. b 

5. acSi*  d 

X37.H 

2 . h67c  *1 

12S.9 

3.23lc-'l 

SbX.  4 

6«327c»2 

,o7.9 

3«4t.34*X 

aoI  .«• 

5.952E-i 

4.1.7 

5.a94t*I 

18;. 7 

9.l59t-l 

:lt-  scT 

3 

EEi  •  o 

9 . 1904  *1 

168.9 

1.1994*0 

.  »  1.577j.e2 

2*. 4.  9 

6  •  53. t  *  1 

219.8 

l.vCfc.C 

269.5 

7.692i.*i 

229.6 

1.5i.X£*4 

7d.9 

528.9 

1 . 1  444  *2 

211.7 

2. 291c*2 

?:  .0 

d.JciCei 

394.9 

1.^944*2 

575, 8 

9.1 &8£*; 

LXb.l 

3  «  e7  9&.  e  X 

•43X  ■  9 

1  •79l£*2 

43  5.5 

5.54r€*t 

i55.2 

5.8. 9£  »X 

4  9.  «  9 

2.183i»Z 

444.6 

b  .(;  14£*  V 

:i7.3 

993.'. 

2 . 4b9c  *  2 

473.2 

7,v;i£*a 

X.oXXce^ 

915.2 

9 . l5«  £*6 

331.^ 

2.-24&»2 

OATA  SET 

b 

55h.6 

l.a7s£*l 

3A&.2 

2. 5«dc*d 

V  s  7«X«3C*i 

••39.^ 

3.3«3£*2 

479.7 

3.643£*2 

76.9 

1  .bolC^O 

93S.  8 

387£e2 

82.2 

2.13e£»3 

Wavelength,  Um 


Reflectivity  of  Lithium  Fluoride 


TABLE  7. 


SU>C1ARY  OF  MEASLT^ENIS  OS  THE  REFLECTIVITY  OF  LITHIUM  FLUORIDE 


is 

O' 


bdCa 

Set 

So 

Ref. 

No. 

AJthorCs) 

Year 

Method 

Used 

Wavelength 
R^nge,  ua 

Temperature, 

K 

Specifications  and  Rcmarka 

22 

Ja»;>crsei  J.R.,  Kahan, 
A. ,  PlcndJ .  J.K.  , 
and  Micra,  S.S. 

1966 

R 

12.5-40.0 

7.5 

High  purity;  single  crystal;  ha;:d  polished  until  ortically  fl.t  to 
about  1/2  wavelength  of  the  mean  sodium  D  lines;  uiUiealeJ  in  a  vacuum 
furnace  for  2  dayi  at  a  temperature  of  .'ibout  3/4  of  the  melting  tem¬ 
perature  of  the  crystal;  near  normal  reflectivity  determined  with 
aluminized  mirror  reference;  reflectivity  data  checked  several  times 
for  different  samples  and  for  several  cycles  of  heating  and  cooling 
and  reproduced  to  within  tl  to  :2Z;  data  extracted  from  a  figure. 

2 

23 

Ja&pcrse,  J.R.  ct 

al. 

1966 

R 

12.5-44.0 

35 

i'ame  as  above. 

3 

22 

Ja&perse,  J.R.  et 

al. 

1966 

R 

12.8-45.3 

295 

Same  as  above  except  sample  temperatures  measured  with  chrome-alumel 
thermocouple  accurate  to  within  z2Z  of  the  absolute  value. 

4 

22 

Jaspers*,  J.R.  et 

al. 

1966 

R 

14.2-46.0 

420 

Same  as  above. 

5 

22 

Juspcrse,  J.R.  et 

al. 

1966 

R 

13.9-45.3 

605 

Same  es  above. 

6 

22 

Jaspcrse,  J.R.  ec 

al. 

1966 

R 

13.4-46.0 

840 

Same  as  above  except  sample  temperatures  measured  with  an  opcicel 
pyrometer  accurate  to  within  22Z  of  the  ebsolure  value. 

7 

22 

Jasperse,  J.R.  ec 

al. 

1966 

R 

J3.9-45.3 

1060 

Same  as  above . 

8 

34 

Kato,  R. 

1961 

R 

0.056-50.183 

289 

High  purity;  single  crystal;  freshly  cleaved  specimens;  nuur  normal 
(15*  incident  angle)  reflectivities  determined  from  the  intensity 
■  itios  of  th«»  reflected  light  to  the  incident  light;  uncertainties 

1..  Che  reflectivities  .iLouC  5Z  iu  the  wavelength  region  below 

0.095  urn  und  about  It  above  0.095  Lm;  data  extracted  from  e  figure. 

9 

34 

KiiCo.  R. 

1961 

R 

0.087-0.198 

283 

Sa:ie  as  above  except  the  crystal  grown  la  air  In  order  to  see  the 
effects  of  hydrolysis  on  the  reflectivities. 

10 

29 

Hchls.  H.W. 

1936 

R 

12.0-55.4 

293 

Crystal;  grown  by  Che  Kyropoulos  method;  specimen  configuration  .ind 
surface  condition  unspecified;  normal  reflectivity  determined  by 
using  a  freshly  vacuum  coated  silver  mirror  as  reference  st.iadard; 
d.iCA  extracted  from  a  figure;  estimated  uncertainty  about  tJOZ; 
temperature  wjs  not  given,  293  K  assumed. 

11 

35 

Rocstler,  D.M.  and 
Walker,  V.C. 

1967 

R 

0.045-0.105 

300 

Single  crystal;  obtained  from  the  Harshav  Clkcmical  Co.;  speci^i.'us 
cleaved  in  air  .tnd  u^posed  to  low  liumidity  at'r.evphere  for  .tbouc  2 
minutes  before  transferred  to  v.icuum  system  of  ref lectometer;  i.c.ir 
iiornal  reflectivities  obt.ilnrd  over  a  li»»g  period  of  iaea..urv-'W'nts; 
no  contamination  from  the  use  of  an  oil  diffusion  pump  and  no  u.«n.igw 
due  to  opor.itlOikS  of  r.sdiation  so\ircu  observed;  data  extracted  from 
a  figure;  estimated  uncertainty  about  5Z. 

12 

41 

Kller,  M. 

1958 

K 

13.4-26.0 

77 

Crystal;  specimen  with  top  surface  highly  polished;  reflection 
trum  measured  and  determined  with  respect  to  a  reference  mirror  rcide 
of  Cvrman  V^A  steel;  date  extracted  from  a  figure. 

13 

41 

Klicr,  M. 

1958 

R 

13.5-25.0 

293 

Same  as  above. 
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TABLE  7,  SUr^LARY  OF  MEASLRJ-MENTS  OS  lllE  RKFL 


D^ca 

Sec 

No. 

Ref. 

So. 

:.uthor(s) 

Year 

.Method 

Used 

Wavelength 
Range,  ya 

Temperature, 

K 

14 

41 

Kller,  M. 

1958 

R 

14-25.4 

573 

15 

51 

CotcUcb,  M. 

1960 

R 

14.5-36.0 

300 

16 

51 

CotcHeb,  M. 

1960 

R 

14.5-36.0 

300 

17 

52 

Johnson,  B.K. 

1941 

R 

0.134-0.164 

298 

18 

53 

Sulzbach,  F.  and 
Turtjcr,  A.F. 

Ko6 

R 

8.0-36.9 

298 

19 

53 

Sul/bach,  F.  and 
Turi.i-r,  A.F. 

1966 

R 

10.9-36.9 

298 

20 

53 

Sulzbach,  F.  and 
Turner,  A.F, 

1966 

R 

10.6-34.5 

298 

21 

54 

.McCarthy,  D.  E. 

1963 

R 

2.0-50.0 

298 

22 

55 

Stephan,  C. , 
Le.-Ttonnicr,  J.,  and 
Robin,  C. 

1967 

R 

0.0306-0.103 

298 

23 

55 

Stephan,  C.  ec  al. 

1967 

R 

0.0306-0.103 

298 

24 

55 

Scephjt;,  C.  ct  al. 

1967 

R 

C. 37-0. 10 

hO 

ca 

25 

56 

Martin,  T.P.  and 
Turner,  A.F. 

1966 

R 

14.5-28.1 

298 

26 

56 

Martin,  T.P.  ai>d 
TurntT,  A.F. 

1966 

R 

14.6-36.0 

29S 

27 

56 

M.trtin,  T.P.  and 
Turner ,  A.F. 

1966 

R 

14.4-36.0 

298 

.‘8 

5b 

Martin,  T.P.  and 
Turner,  A.F. 

1960 

R 

14.5-36.0 

298 

39 

56 

y.jrtin,  T.P.  and 

1966 

R 

16.9-36.0 

296 

Turner,  A.F. 
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•ITi  OF  LITHIUM  FLUORIDE  (continued) 


Specifications  and  Retjarks 

Same  as  above. 

Li’r  crystals  obtained  by  reaction  of  Li  (57. 7S  pure  Li’),  n^O  ^r.d 
UF;  vacuum  evaporated  film  (10  :.n  thick)  onto  a  natural  crystal  of 
LiF;  heated  to  323  X  then  cooled;  data  extracted  froa  a  figure. 

Same  as  above  except  material  obtained  froa  a  chemical  reactor  of 
LlCOi  (99. 9Z  pure  Ll‘>  with  HF. 

Single  crystal;  polished  surface;  back  surface  ground;  nc usurercots 
made  in  vacuum;  data  extracted  froa  a  table. 

Thin  film;  evaporated  in  vacuum  onto  a  glass  substrate  at  533  k; 
reflectivity  measurements  made  at  298  K  using  spectrophotometer; 
data  extracted  from  a  figure. 

Same  as  above  except  film  was  deposited  onto  glass  at  423  K. 


Crystal;  polished  surface;  data  excracteo  froa  a  figure. 

Synthetic  crystal;  5  mm  thick;  polished  to  flatness  of  seven  fi  luges 
on  both  sides;  30*  reflectivity  ae.»sured;  aiutrfnom  airror  reference 
standard;  data  extracted  froa  a  curve. 

Cleaved;  20*  spectral  reflectivity  measured  in  vacuum;  d.tCa  extr.>c;cd 
frem  a  figure. 

Same  as  above  except  for  60*  ref lectivlty. 

Foliahed;  20*  reflectivity  measured  in  vacuum;  data  extracted  frez  a 
curve . 

Thin  film  evaporated  onto  glass  substrate  in  vacuum;  tempersture  of 
substrate  308  K;  near  normal  reflectivity  measured;  data  cxtracivd 
from  a  curve. 

Sane  aS  above  except  substrate  temperature  373  K. 


Same  as  above  except  substrate  temperature  423  K. 


Same  aS  above  except  substrate  temperature  523  K. 


Same  as  above  except  substrate  tcr<perature  573  K. 


'Nj 


TABLE  7.  SLMhtARY  OF  MEASLREMESTS  ON  THE  REFLECTIVITY  OF  LITHU^l  FLUORIDE  (continued) 


Qd 


D.)ta 

Set 

So. 

Ref. 
No . 

Author(s) 

Year 

Method 

Used 

VavclcngCh 
Range,  ua 

Tcispcrature, 

R 

Specif Icatlont  and  Reoarka 

30 

56 

Martin,  T.P.  and 

Turner,  A.F. 

1966 

R 

n. 7-35. 7 

298 

Single  crystal;  nornal  re.^lec t  Ivi ty  ccasurod;  data  extracted  fre-sa 
f igure . 

31 

57 

Rao,  K.h.,  Moruvec, 

T. J. ,  Rife,  J.C. ,  and 
Dexter,  R.N. 

1975 

R 

0.041-0.104 

100 

Single  crystal;  obtained  from  the  Harshj  .  Cher^ica!  Co.;  cleaved 
speclnco  of  1  cai  diameter  and  3  nua  thick;  specimen  kept  in  vacuum 
during  measurements;  near  normal  reflectivity  obtained;  data  ex¬ 
tracted  from  a  curve. 

32 

58 

Schaefer,  J.C«  and 

Hill,  E.R. 

1965 

R 

2.5-34.8 

300 

Single  crystal  fron  the  Hurshaw  Chemical  Co.;  geometry  not  specified; 
General  Electric  and  Terkln  Elmer  spectrophotoccturs  used;  data  ex¬ 
tracted  from  smooth  curve. 

33 

59 

CottUeb,  M. 

1960 

R 

15.9-34.7 

135 

Single  crystal  from  Harshaw  Chemical  Co.;  polished  with  water  cos- 
pound,  normal  reflectance  measured  in  vacuum  with  aluminum  mirror 
refe  -re  standard;  data  extracted  from  a  curve. 

34 

59 

Cuitllbb,  K« 

19C0 

R 

16.5-29.7 

210 

Sane  aa  above. 

35 

39 

CottUeb,  M. 

1960 

K 

n. 14-64. 11 

300 

Same  as  above. 

36 

59 

Coctlicb,  N. 

1960 

R 

16.5-28.3 

355 

Same  aa  above. 

37 

59 

CottUeb,  H. 

i960 

R 

2.0-14.1 

300 

Same  aa  above. 

38 

60 

Turner,  A.F.,  Chans, 

L. •  and  Martin,  T.R. 

1965 

R 

14-39 

293 

Polished  single  crystal;  near  normal  reflectivity  measured  with 
aluminum  mirror  for  reference;  data  extracted  from  a  figure. 

39 

61 

Nakagawa,  X. 

1971 

a 

U. 7-47.7 

293 

Single  crystal;  near  normal  reflectivity  measurements  made  la  a 
vacuum;  data  extracted  from  a  curve. 

40 

37 

To-nikl,  T.  and 

Mi/ata,  T. 

1969 

R 

0.095-50.155 

293 

Single  crystal;  obc.iit;cd  from  the  Harshaw  Chemical  Co.;  freshly 
cleaved;  normal  reflectivity  measured  in  vacuum;  data  extracted  from 
a  curve. 

41 

40 

Nachare,  A.,  Sorlaga, 
M.?.,  atid  .Vndccflunn,  G. 

1974 

R 

8.69-50.0 

300 

Single  crystal;  well  polished  and  carefully  annealed  specimens;  near 
normal  reflectivity  obtained;  in  the  long-w’avclength-shouJder  region, 
r.'indom  error  about  2-2. 5Z;  in  the  high  rcf]cct«nice  region,  ra;uloa 
error  about  0.52;  in  the  lov-wavelength-shoulder,  random  error  about 
1.5X;  data  extracted  from  a  table. 

42 

40 

Nachare,  A.  at  al. 

1974 

R 

8.69-50.0 

80 

Same  aa  above. 

43 

40 

tUchare,  A.  at  al* 

1974 

R 

8.69-50.0 

20 

Same  as  above. 
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TABLE  8.  EX?tRlKE.MTAL  DATA  OS  THE  SEFLECTIVITV  Of  LlTHtUM  FLUORIDE 


[Vaveiav^th, 

,  A t  hA ; 

Ter.cer4.ture,  T,  K; 

Reflectivity, 

0) 

D 

X 

D 

X 

C 

X 

D 

X 

P 

X 

P 

DATA  ScT  i 

data  S£T 

1  (COKT.) 

DATA  S£T 

2*^0NT 

•1  CATA  SCT 

3IC0nT,I 

DATA  SET 

3(CO>9T.) 

DATA  SET 

4 (C  OnT •) 

T  *  F, 

27.62 

C.9d 

19.64 

0.76 

14. i9 

C.22 

34. 2>. 

C.  57 

23.83 

0.82 

12*5^ 

2S  .4.. 

6  .97 

2  •  a  4  4 

3.  65 

14, T< 

L.31 

33.58 

C.52 

C4.4-* 

0.84 

IU35 

i.ii 

2  9.23 

C.99 

2  ‘^  .'•3 

3.03 

14, 9«. 

C.Hk 

38,  9i, 

4.47 

4 

0.84 

IS,53 

^  •  Ik 

34.12 

4.dS 

24.63 

3.69 

15.1$ 

C.55 

3  8  .‘•0 

C.43 

29.7.. 

g  .  S5 

li.  7* 

4.u9 

31.  wS 

g  .SC 

21.27 

0 .60 

15.36 

0.b5 

35.84 

W.  4rf 

2o  .45 

0.85 

t3« 

; .  .9 

32 .35 

J.63 

21,73 

J«9d 

i$.6; 

0«b9 

41.49 

0.37 

27.ll 

g  . 84 

«,d 

;.;3 

33.22 

2.ba 

22.22 

4.91 

15.04 

6.72 

43.29 

0.  a 

27.93 

C.64 

I<*.  2d 

4.19 

3'.*  3o 

C.62 

22,72 

fi.92 

16. 1C 

6.74 

45.24 

C.33 

C  8. 65 

0,83 

If 

J,28 

39,38 

i5  <47 

23.25 

4,93 

1  b,  3  b 

4,76 

29  .49 

g  .0  3 

1**«  o<* 

3  .  *.3 

30.9. 

a  .43 

23,05 

:.94 

Ib.bb 

4.7b 

dATA  ScT 

4 

3.  •  4O 

0.82 

l^.  7"> 

•  «  bi 

39.31 

u*4a 

21,50 

3.9i 

16.9*. 

6.76 

T  >  420. 

3 

31  •  34 

0.81 

1  'S  •  »  4 

w  .  7* 

39.08 

a.3s 

2S.C6 

3  •  95 

l7.2l 

c.rt 

j2 .46 

0.77 

1  5*  Zo 

:.77 

25.74 

3.95 

I7.5t 

3.76 

14.26 

£.16 

5i  .59 

...09 

1&.  &. 

;.79 

data  ScT 

2 

2b. 3S 

0.95 

17.62 

ii.75 

1<«.49 

0.21 

34  .72 

0.6a 

1S.3« 

•  •Si 

T  «  as.c 

27,13 

3.95 

16.14 

0.74 

Ih.  7^ 

C.3-: 

39,97 

0.52 

1. 

..SI 

27.33 

3,95 

16.46 

6.73 

14.92 

4.41 

37,  Jl 

0,46 

l&«ib 

;.S2 

12.94 

4. 22 

2  8,63 

3,95 

18.63 

C.72 

15.1C 

4.9l 

3  0  •  91 

g  .44 

10  •  0  J 

4.a3 

13,31 

4.43 

29.98 

3,93 

19.15 

:.7C 

1^.3o 

C.59 

44  .32 

g  .  4g 

1  0«  7? 

4  «S2 

l3.  19 

4  «a  3 

3  4  .18 

3,90 

19.56 

6.69 

iS.bl 

C.64 

4C.41 

j.sr 

17.64 

i.i2 

13. 

4  .Z  *. 

3l  .HH 

3«S2 

19.96 

C.69 

15.64 

u.  6s 

44  .;5 

g.35 

If.5: 

:.ii 

iS,  9$ 

4.^3 

32.36 

3. 72 

20.32 

C.7C 

l6»lg 

0.  70 

49  .  ST 

g.34 

‘.7,79 

b  .Si 

I.  .  wfe 

4.12 

33.55 

3,61 

2u.79 

6.75 

16.39 

0.71 

IS. 

;.S3 

11. 2o 

4.17 

3i.64 

3«53 

21.14 

6.76 

1 6.  66 

0.72 

UATA  ScT 

5 

i  *  •H'S 

:.7j 

I'*. 17 

C.23 

33.97 

8«*.7 

2l.b9 

4.64 

16.94 

0.72 

T  <  605. 

C 

ii,iZ 

..7i 

I1.79 

4  «S2 

37.51 

Q.f 

22.12 

C.83 

17.24 

C.7E 

1^.79 

4.4; 

1 7  •  4’  i 

C.67 

36.61 

0.«.1 

22.67 

C.S6 

1  7.54 

0.7l 

13. SO 

C.-5 

17.92 

• .  S9 

19,  3e 

..73 

4C.32 

a.3s 

25.14 

6.87 

l7»  65 

0.71 

*4  .  •  8 

g  .  a  8 

21.36 

S.-'S 

lb.  6« 

3.70 

4C.31 

3.36 

23.69 

6.6  7 

16.16 

1*  7o 

l4  .  c  8 

0.12 

^r.7-4 

:  .94 

19,  !. 

;:.7S 

43.65 

9.34 

24.27 

o.as 

18.99 

t.69 

14  .49 

•  •14 

2 1 . :  a 

3.  92 

lo«  1 2 

4.8^ 

24,87 

3.69 

1  S.  So 

O.bS 

.4.7w 

0  .1  9 

21 «  6>* 

3.93 

1^.39 

g.si 

DATA  ScT 

3 

25.>7 

;.9L 

19.23 

C.67 

14. 

4.27 

22. .4 

3.9. 

le.6o 

w  .3  2 

T  5  295. 

4 

26,17 

4.94 

19.04 

0,65 

19.15 

g  .36 

22.07 

4 . 99 

1  G>.  9^ 

«.81 

26,66 

6, 91 

24*4. 

C.b» 

19.38 

0.4b 

23.1^ 

;.99 

i7.2i 

4.61 

12.82 

0  .  wl 

27.62 

C  .9  w 

£0  •  4w 

C.66 

19.  b2 

0.52 

23. 

3.99 

17, S'. 

3.63 

13.33 

O.Cc 

29,40 

0.89 

cJ.63 

0. 68 

19.84 

g.57 

2 -.6  7 

4.97 

17.69 

•  .64 

13.53 

3.1*3 

29.23 

6.69 

>1.27 

0.71 

10 . 1  4 

M  •  0  1 

2^.  d7 

S.97 

is.ia 

6.64 

13.71 

0.C4 

3C.12 

4.09 

21.  69 

4.74 

lo.  56 

C.b3 

29.91 

i.97 

Id.Sl 

4.79 

13.86 

0,27 

31.C5 

C.65 

22.22 

0.76 

&o.b3 

0 . 04 

2  b.  6  « 

j,  m 

18,00 

6.77 

14, C5 

0.12 

32,C5 

3.B1 

22.72 

4.79 

Ic  .94 

0  .b9 

2o.  9> 

;.9B 

19.23 

I1.7& 

14.33 

4.17 

33.22 

g  .  7i 

23.31 

G.8g 

17.24 

C.66 

1  ’ 

( 

4 

cn 
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TAAI-E  8.  £XPERl^^ENTAL  DATA  OX  THE  REFLECTIVtn'  OF  LITI{IL-M  TlXORlDt  (c<?nt:fluec> 


S 

X 

P 

X 

P 

\ 

0 

X 

0 

A 

P 

aATft  SuT 

5 (CONT.) 

DATA  SET 

6 

QATA  ser 

blCONTW 

DATA  S£T 

7 lCOKT*k 

DATA  SET 

a  (COST, I 

CATA  SET 

8[CChT. 

T  «  6<.a« 

0 

I  7»  74 

1 . 65 

29.49 

0.68 

21.23 

0.55 

0  .u9-*7 

0 ,2jd 

0. 1227 

0.499 

&  •  ba 

13.49 

1*42 

JC.48 

0«  b7 

21.73 

0.55 

w  . *  9-.  9 

U  •  32. 

C.i£S8 

e.j-83 

1  •  bb 

13.  6o 

4*44 

31.54 

S  .  fo7 

22,17 

C.56 

0.4953 

0.  33d 

w • 1258 

t  .059 

1  d.  7l 

3.  fe7 

1*.  .40 

4«lb 

32.46 

3  .  ba 

22,72 

w  .  56 

C  .4958 

4.  3«9 

W.1275 

4.489 

13.6} 

C. .  bS 

14.26 

4.28 

33.55 

0.64 

23.25 

0.57 

w • U  9ai 

4.  3*7 

w . l*d  7 

0.487 

1^.14 

4.64 

i.‘*m**T 

w  •  1  W 

34.84 

U.  62 

23.75 

0.57 

4,0968 

C.352 

a. 13*3 

1.483 

1  4. 7a 

:  .63 

14.70 

%.12 

35.97 

0.58 

24.33 

C.57 

4.0974 

0.  3*9 

4.1 323 

A.aas 

19.  9b 

3  .  b3 

14.9^ 

U.lb 

37.31 

0.55 

2<*.8r 

0.58 

0.4977 

(.344 

O.1S47 

0  .4  80 

2:«}9 

C.bi 

l5.  15 

V.23 

38.75 

0.51 

25.57 

C*58 

0. 1-981 

t.329 

<1*1 37  4 

0.379 

2v.74 

1.63 

15.36 

;.29 

41.32 

0.47 

26.31 

C*5d 

4 .*  984 

4.  312 

W •  *4L  * 

4.479 

<;.2} 

«  .  04 

15.  02 

.  .3o 

4  2.‘*1 

C.43 

26.  9a 

C.59 

C.0984 

0.283 

...77 

2 1  •  4 

1.04 

IS.  67 

4  .41 

4}  .65 

0.41 

27.70 

9.59 

0.0989 

C.  255 

0.1-.79 

;.075 

li « 67 

16.12 

4.47 

45.87 

0.38 

28.49 

0.61 

0.0994 

0.  *25 

M. 1914 

.*075 

22. or 

1.59 

16.39 

^•51 

29.32 

0,61 

C  .*>998 

C.U2 

4*1550 

4**72 

i.n 

l6«o6 

2.53 

DATA  S£T 

7 

34.21 

C.61 

C.IO.H 

0.  182 

4. l5sS 

...71 

28.09 

j.fj 

lo.  9<» 

4.55 

T  *  I46C 

•  a 

31.15 

0.6% 

4.1O1.9 

0.167 

0.1627 

...7; 

24,3} 

l.rs 

17.27 

*.$6 

32.2$ 

6.04 

4.1015 

0.  15  3 

..1677 

*  ••  »8 

l'***if 

i..fi 

17.57 

«  .58 

13.92 

4.14 

33.22 

0.59 

4.1  .c  3 

0.  137 

.  1 7  7  6 

V  ».  oe 

25. 

;.?? 

l7. 65 

..59 

14,33 

0.6 

34.36 

4*58 

C.i:28 

0.133 

.•lift 

0  ..  d3 

2o«  2<* 

:,iT 

l6 . 1 6 

« .64 

14.74 

•i.CO 

35*58 

C  .96 

0.1035 

4.  l2> 

20.95 

i.r? 

18.59 

2.99 

14.97 

0.11 

36*90 

C.54 

C.104& 

0.119 

DATA  S£T 

9 

27.02 

t.r? 

18.91 

U  .5  9 

15.17 

C.14 

38*46 

6.52 

(r.  1 .50 

0  .124 

1  •  283* 

0 

25.*.» 

i.rr 

19«2b 

3.59 

15.43 

a. 19 

39*84 

0.5C 

0.1C55 

0.  13£ 

29.25 

,.TT 

19. ow 

^ 

15.64 

0.£3 

41,32 

6.4  8 

0 .1 0b4 

&.139 

0*4870 

0.017 

31.. 12 

•..;s 

24*44 

Q  .59 

15.89 

0.28 

43.29 

0.45 

C.lt69 

a.iAi 

...dal 

•  *.14 

!  1. 

Q  •  7) 

2u  44 

1  .59 

19.12 

0.34 

45.24 

4.42 

0.1173 

0,137 

0  » .896 

*4.6 

32.15 

».ri 

2.*.  97 

4  *82 

1 0. 42 

0.37 

0.1077 

U.  139 

..4857 

4.113 

33.22 

..ri 

21.27 

w  .62 

16.69 

0.40 

0476  set 

8 

t.l088 

a,  ii* 

0*4<1 

3^.24 

;.6$ 

2l.  7i 

3«6& 

16.97 

0.44 

r  »  z«j.» 

4 . 1494 

4.  132 

V  *  .  9. 1 

2.4  34 

35.5» 

»  • 

22.27 

w  *01 

17.24 

0.46 

0.1149 

4.  ur 

w . V  9*1 

..w75 

3‘'.  K 

i.f} 

22.77 

W.61 

17,57 

0.47 

0.3  8bl 

0.C20 

a. 1117 

C,  127 

0.1911 

0 .0  Bb 

«  o.  3l 

*5 

23.31 

C.o2 

17,85 

0.49 

0.4872 

C.v20 

V.  222 

ii .  .9*  5 

a. 114 

39.64 

4  .  **4 

23.91 

4.63 

18.14 

0.51 

9.3835 

C.CcO 

*  «ll 38 

4.  115 

« .  4  9«.4 

w  *4'«9 

41.  <*9 

4.41 

24.5  j 

1  .64 

13.51 

0.52 

0 • w  898 

C  .  0*7 

C-  .114  7 

0. 117 

4 • 4  9c  6 

4  .  IbO 

43.24 

4.36 

25.12 

4  .66 

16.86 

0.52 

0.4  906 

;.oi7 

1.1156 

0.  Il4 

4 . 09cb 

4.173 

OS.24 

4*3o 

25. ?4 

C  .67 

19.23 

G.53 

643913 

O.vSO 

0 .1 lb5 

4*108 

.«  «930 

4 .193 

26«>*9 

3.68 

19,60 

0.53 

3 . 4  9i8 

V  *  w88 

0**178 

4*  1*  8 

0.093. 

0.195 

27,17 

3  .60 

2o.24 

0.54 

d*&926 

C.14Z 

0.1195 

1.102 

4.4935 

0.224 

27*93 

u  .68 

2V.40 

0.54 

9.0936 

0*181 

0.1243 

(*  182 

0.39H1 

3.2S7 

£6.73 

41 «  68 

2^.83 

0.55 

9.3938 

k.zsr 

0.1214 

C.C96 

4.0945 

4.275 

TABLE  8.  EXPERIMENTAL  DATA  ON  THE  REFLECTIVITY  OF  LITHILTH  FLUORIDE  (continued) 


X 

P 

c 

1 

0 

X 

P 

\ 

' 

- 

DATA  SET 

9(C0'<1.> 

CATA  SET 

9<C0NT.I 

DATA  SiT 

11  ica;iT.> 

OATA  SET 

l*ICOHT.> 

OATA  S£T 

tl  (CJMT.> 

OATA  SlT 

11 fCOHT. 

y.l2')9 

y«b49 

12.S0 

0.4179 

46.  02 

6.279 

0  .OohO 

4  .152 

C.C545 

(1.JS4 

Lai. 

*.279 

0.l3vl 

y  .C  49 

12.99 

0.a270 

4d*:Q 

C.26S 

b  •«.  657 

4.  15* 

3.1.11 

1.247 

&  *4  ^9% 

0.29'* 

u«l3lb 

L  .ISk 

1  3.19 

y.;429 

51. Hi 

4.25  2 

1  .  b  0  0  9 

1.  C«b 

••1.11 

4.279 

«  • W 

•  .291 

y  .  1 3  3  w 

C.y9l 

13.49 

0.  Cal9 

55.33 

C.252 

C.Co7b 

y.  l4  3 

3. 1.11 

6.269 

i)«c%a5 

w.293 

U.13-.2 

w  .u6  4 

13.74 

ll••920 

D .lo93 

C.Q49 

*• I4II 

6.263 

k  .  26  2 

y.l399 

vi.&9S 

14.02 

y.134 

OATA  SET 

11 

C..o9l 

4.15^ 

y  .  ly  C  5 

6.2C4 

0.239 

1.1379 

0.099 

1*.19 

3.175 

r  >  3C*. 

C 

1.67.3 

1*  C59 

y  .  1  •  3  y 

1.199 

y.L9i3 

0.229 

0.1399 

Z  .061 

14.32 

0.23  7 

L.l7y2 

C.C6J 

a.aa^a 

t.l7c 

9o<* 

3.1^6 

w  .  l**w  • 

w  .r,fai 

14.75 

0.479 

0.0A52 

0. 126 

6.171. 

4.16. 

0.1C45 

0.150 

u  .  17q 

y« 1H«3 

y«l6< 

19.1* 

0  •  c(i  0 

3.045d 

6.135 

1.07;j 

0.  C5> 

Q • • 996 

4  ..90 

w.14^2 

1  .ybl 

1  9. 4l 

0  .  7C  6 

* • *  4o5 

4  .1.56 

W.y7lA 

C.t59 

DATA  SET 

12 

M  • ;  u  .  9 

w«.2^ 

0  .iiOH 

15.92 

0.731 

y •*  4o  9 

l.b6S 

y . y  7*y 

1.  152 

T  5  77.0 

il  «  L  wL> 

;  .*2: 

W  .  l'**9 

y  .1  6  1 

-.i.7! 

0.749 

U.*472 

c.cea 

y.C7t3 

;•  136 

0.1L9 

4.1 ^02 

C.667 

19.99 

0.76  3 

y.o  A9* 

0.999 

6. .771 

*.  13  5 

13. h9 

ti.yl3 

L  •  *  0  b.  J 

U.llO 

i. 11*77 

»».v7t 

lt>.33 

i.77  3 

j.y43* 

6.C99 

..6771 

..  .35 

i3.9d 

«  .*47 

6.1bc9 

k  .  1)  1 

6.1494 

U  .y7  3 

1o«q3 

a. 77a 

6  .y49& 

g.l32 

a.67SL 

6.637 

*4. 9h 

y.<3* 

^•*0^9 

i.^^r 

Vi  .  1  5 , 4 

..I7l 

17.37 

0.77J 

;.;s92 

•  .  l4y 

•  •  y  7  3  . 

4.  1  •  i 

15  *h5 

C.532 

V33^ 

«J.  I9l9 

y.,7d 

ia.y3 

a. 763 

•.*494 

a.  137 

C.0914 

W.C59 

1>.97 

y.3i; 

1  •  •  99 

4.1S3* 

;.l7b 

19.67 

4.7 1C 

•  . y  494 

C .  I**. 

0  •  w  514 

v.  C93 

10 . 57 

0.462 

w  •  1  k  3  3 

*•  «0<* 

y .  !>**  0 

..iiii 

19.99 

a. 711 

0«Mi*H 

C.16S 

1  •  u  922 

4.  C9o 

1  9  «  y  • 

1  *  Ay2 

C.iOo} 

:.092 

w. I97I 

3  «u5 1 

7C.27 

;.  715 

a.a3i2 

c.iaa 

i  .6536 

1.10  5 

15.90 

g.5l9 

a«lu73 

*.«9« 

0.1579 

b.j93 

2*  .69 

a.7,b 

* .*  5l2 

1.211 

l.*93& 

C.  1.5 

24.y. 

..791 

U.i692 

3.077 

0.1593 

;«693 

21.29 

a.ej3 

*«0$y5 

V  .  24  9 

:.63s5 

y.  K4 

20.99 

6.971 

..:77 

C  .  1*9*  6 

y.69l 

21.77 

0.929 

y .0 !25 

6.263 

C  »y  9  94 

4.  113 

2%.  »W  y 

C.iCA 

3. ‘.1.3 

3.;73 

y  % lod  7 

1.170 

2<.5i 

0.  ^a2 

*.*533 

C.g%l 

1 »  C  3  62 

1.  19o 

22.96 

y  .951 

-••72 

y  .  1 OvO 

i.*75 

23.39 

0 .  a39 

a.as3» 

a.2S7 

4.1973 

4.  1:  i 

23.^7 

1.930 

0  .  #o9 

0.1 606 

I.17t 

24.26 

1.911 

y  .*5h9 

6.277 

4.09  82 

1.  C92 

24.9b 

0.916 

0.J94 

y  .  16  9*« 

0.076 

29.39 

a.sia 

y .V  S5l 

6.257 

Z  .y  d  9  * 

y.  153 

26  .Oy 

6.529 

0.364 

0.1716 

C.572 

26.99 

a.aiz 

J.OSoZ 

6.210 

1.4993 

6*  179 

i  • 

»•  .O'* 

u.l73y 

C«S7^ 

29.11 

*•996 

* • y  67S 

*  .  I3b 

V..V.9.5 

1.  C45 

OATA  StT 

l3 

c.;i67 

C  .  3 62 

Q.l77i 

6.169 

Z9.1« 

a.«73 

J.U575 

6.126 

4*4911 

y.  1. 5 

T  s  293. 

6 

L«4l!59 

«  «  *  9  9 

•i  .  1 3 1  u 

0  .yO  7 

3y.47 

a. 931 

3. *593 

6.129 

4.0919 

UC79 

%  •  11  9>« 

0.199 

y • 1 9a4 

0  .J  3  9 

32.16 

0.776 

a. gas*. 

4.112 

6.6965 

..  353 

13  .61 

6.0C4 

3.1249 

1.196 

6.1519 

0.0  64 

33.34 

a. 732 

6 .6  tbS 

C.C93 

l.;939 

6.  <79 

l4.  y. 

1  .y33 

3.1222 

0  ■  *  9  9 

J.1'977 

b.C62 

34. 5\ 

a. 676 

1.1«6 

*•6943 

1.  <C9 

In.b? 

4  .y  34 

y.l233 

0.  -.ab 

37. 7S 

3.467 

0.Gd16 

1.076 

y.l943 

1.27« 

I.h.95 

1  .<*5 

0.12*D 

C  •  *9  7 

oata  seT 

13 

39.96 

o.aas 

0 .0627 

6.671 

1 .0  962 

0.  23  7 

15  .4» 

0 .495 

3.12«d 

*  •  *69 

T  »  293. 

0 

40.17 

0.361 

0.6639 

0.165 

C.0962 

0.  A05 

15.97 

0  •  *  3  9 

C.1269 

4.  39>» 

42.G7 

3.321 

*.*641 

1.15  b 

1.1977 

C.429 

16.46 

Q.936 

6.1278 

1  «  *91 

12<.09 

«#6ll  y 

44.0S 

0.29$ 

6.0645 

C.65S 

6.6994 

6.622 

y6.99 

0.920 

N) 


TABLE  8.  EXPERLXENTAL  DATA  OS  THE  REFLECTIVTTf  OF  LITrilLT^  FLUORIDE  (continued) 


- 

A 

c 

X 

P 

X 

P 

X 

P 

X 

P 

04T6  SET 

IJCOHT.J 

OATA 

S£T 

i4(cc,sr.  > 

DATA 

SET  17 

3ATa 

SET 

19  aCNT.  ) 

data 

SET 

£9  (CDNT  .1 

OATA  SET 

22 

r  a  298.0 

r  «  298. 

0 

1  7.  *■* 

3.533 

2-*  .  44 

0.831 

iS.fa 

0.436 

19.9 

7>a 

17.97 

3.  31S 

24.93 

3.794 

¥.134  7  u.(i5 

16.  u 

U.477 

2J.5 

0.7«3 

0*0  34  6 

4. .02 

19.47 

:.3.6 

25.42 

3.794 

0.1435  0.C5 

17.1 

0.549 

21.3 

-•  79^ 

i.y372 

fa  .wl3 

1  9.  9a 

3.785 

a.i57j  a.C4 

16.1 

0.549 

22.0 

C.847 

fa. 3458 

3  .fa  66 

19.47 

3.7b9 

CATA 

S£T 

15 

3.164 

0  0.02 

19. t 

4 . 5ii  8 

22*9 

0.8dfa 

C.454I 

O.lCl 

19.97 

1.754 

T  s  30S. 

0 

20*0 

0.506 

23,8 

3.698 

fa  *  3  541. 

0*140 

c  ;  .  -9 

4.747 

OATA 

SET  18 

21.  b 

0.528 

25,1 

C.9:3 

fa • u59£ 

0.0  91 

e  .99 

6.784 

14.5 

0  .24 

T  a  298.3 

22.0 

0.562 

?7.fa 

0.  99  * 

0 . W92o 

4  a  fa  57 

dl.  49 

2.522 

19. 6 

C>53 

23.9 

O.Dfa8 

-9,5 

0»88fa 

tf • u71i 

fa  *  fa  4  8 

E1.96 

w  •  S**2 

15.5 

fa  «  9w 

8.0 

0.C16 

25.0 

C.61C 

30.7 

&.66-» 

fa  .  fa  7fa7 

S.343 

2^  . 

;  •  589 

17.  J 

4.70 

12.7 

0.474 

26.1 

4.629 

31,8 

C.8Qa 

9.0776 

fa.faSE 

22.99 

6.  5»2 

1  8.  w 

0  •  66 

14.1 

0«34fa 

27.1 

4.63D 

32.4 

C  •  7ofa 

. . 9o3  2 

0.080 

23.44 

3.678 

19.3 

0.65 

14.5 

0.484 

28.1 

€.621 

32.1 

C.  t87 

0.4914 

4  .  fa  o9 

24.4* 

;«a75 

2^.6 

4.73 

14.9 

0.499 

29.0 

fa«6i6 

3fa»5 

C.591 

0.0943 

0.149 

24.95 

3.88S 

22.0 

C.63 

15.7 

0.678 

30.0 

0.647 

fa. 3973 

3.224 

25.3 

4.83 

16.1 

y .  7l  0 

*  3..9 

4.596 

OATA 

SET 

21 

fa.  1  fa. 

fa.loy 

QATA  Sfi.T 

14 

28... 

0.81 

17. Q 

0.718 

31.9 

0.572 

T  «  i 

298. 

0 

fa..C3 

0.143 

T  a  973.; 

31.4 

4.76 

18.4 

0.711 

32*9 

0.536 

33.6 

1  «o6 

19.0 

0.666 

33.9 

C.494 

2.uQ 

C.C58 

OATA  SET 

23 

14.  Cv 

J.w27 

i-«3 

0.58 

20«i: 

0.671 

36*  U 

4*396 

4.9( 

4 . 448 

T  a  2  98.0 

14.91 

6 .6  9  9 

35.2 

0.53 

2:.b 

3*7yl 

36.9 

4.359 

13.7 

0.C54 

1h.95 

h  •  1  on 

3o.a 

fa  «43 

22.0 

0.771 

14.1 

fa. 139 

fa .  0  3fa  6 

6.fa78 

1  5.  40 

4  .469 

22.9 

3.602 

CAT. 

set 

24 

14.1 

(.487 

fa. fa374 

3  •  l4fa 

15. >^7 

3  •  9o3 

CATA 

SET 

16 

24.5 

0.827 

T  «  E9e.» 

l5.fa 

4. 625 

3.9447 

0.224 

lfc...9 

:.73l 

r  a  306* 

C 

25.8 

d.8a6 

16.  e 

4.  t*2 

fa  .  fa  9«  5 

fa  .312 

la.  Do 

4  •  7d5 

26.8 

0.871 

10  *b 

0*348 

18.fa 

0.598 

fa . 0  >49 

4.252 

1  7.^6 

U.736 

14.5 

O.lC 

27.7 

0.674 

12.4 

4*019 

21.3 

;.7l2 

fa. 3579 

3.2yl 

17.  «7 

-.772 

15.3 

6.50 

29. 4 

4 . 85  6 

12.7 

C.L33 

£3.8 

4*799 

fa.loAo 

fa  .lb9 

18.5.i 

3.772 

ib.a 

0  .bo 

31.0 

0.615 

13.1 

0.464 

£6.8 

V.  8faA 

fa. 0711 

0*124 

15.99 

■  76b 

18.0 

;.62 

32.9 

0.  751 

13.6 

C.  113 

29.9 

fa.  2 

4.9782 

fa. 136 

19.40 

3.7.1S 

19.0 

0  .6b 

33.5 

0.737 

13.9 

C.191 

33.3 

6.59fa 

4.0839 

3.162 

19.98 

6. 719 

2^.^ 

4.7: 

33.9 

0.644 

14, a 

C.  369 

3  «>  •  1 

i.4:» 

3.99.9 

0.l4l 

24 . 40 

3.717 

25.  . 

fa  .82 

34.9 

0.523 

15.0 

C  *  663 

39.5 

0.  ZTi 

fa  .  fa  93  6 

3.171 

26.9a 

;.7i2 

28.3 

fa  «0C 

36.9 

0.474 

15.4 

C.7i9 

42*0 

4.  £92 

3.4946 

4  »  £ly 

21.40 

3.74b 

3,. 4 

fa  •  7b 

16.  fa 

0.773 

43.8 

fa.  £fa9 

fa  «  faSob 

3  .27% 

21.95 

0*  79C 

32.C 

0 .64 

OATA 

se;  19 

16*0 

4.792 

45.6 

4.242 

3. 1  fa3 

8.155 

22.45 

;*78i 

34.0 

0  .46 

r  •  298.0 

17.1 

0*  795 

46.3 

€•  IBI 

22.94 

3.«3*» 

3b*« 

u  .36 

17.9 

0.787 

47.7 

4.133 

23«44 

;.8i5 

13.5 

G.cse 

1 6. 6 

9.766 

53.9 

0.152 

23.94 

b»9l5 

14.5 

0.327 

1%3 

6.733 

TABLE  8<  EXPERIXENTAL  DATA  OS  TnE  ft£FLECT!VITY  OF  LIUUL'M  FLL'ORIDE  (continued) 


' 

.T 

A 

'■ 

• 

3ATA  SiT 

2'. 

JATA 

SET 

iiICC  iT.  > 

DATA 

ScT  2o  CCS 

T  a  294, 

g 

26.6 

i  •bl  t 

3-. 4 

•  aSai 

..: 572 

1.  .  g  j  i 

2o,  3 

.  a  90  C 

35.2 

a  53  6 

27,5 

4 .64  7 

35.9 

U.53  9 

2., 5-1 

..gib 

29.1 

0 .6-»7 

C.L5J7 

U  a  2  «  4 

3l  a  0 

ta  a  63  C 

DATA 

StT  27 

:.y55'* 

3  2  a  0 

J  able 

T  a  29S.: 

,  .  .  ^  3  ) 

32a  <4 

i.  a  55v' 

-  .  1,  V : 

,.-67 

33,. 

..57g 

If.O 

: . .  •>•.  1 

Jj.9 

-  ^543 

1  •*  a  9 

5.-.i3 

:. . .  1 

•  9 

i*a  a  0 

4.513 

16.5 

j.b7a 

^  i  U 

39.2 

b  a  '.92 

17.1 

W  a  52  C 

i.  a  «*  7-  B 

W  a  .  2  1 

3o  a  w 

W  aSS- 

ld«3 

3«523 

«  •  .  49 

1  9.2 

•  a^  44 

j  ,  w  3  >  *« 

OATA 

SET 

e  0 

1  9. 0 

g.6d4 

u  .  -  ^  1 

.  .  -2*» 

7  a  29S, 

: 

2 .  .  - 

3. 524 

V  a  •  4  c 

2  1  a  1 

:,7bi 

i  . .  ,  .  • 

.  a  *  1  V 

2-  .  "4 

..392 

3  2.5 

4  .  CH  9 

...  t -  0 

...25 

Iw.F 

„  a*al  7 

ii.x 

CacFJ 

. .  b  jy  j 

4  •  .oc 

15.2 

1.  a  '•-2 

23.5 

:.c67 

•  .  g  9t2 

g  a  2  43 

i5a7 

‘4  ‘45  5 

25.1 

1.’13 

: . .  9  7 1 

V  a  3  4  ^ 

19.3 

b  a  b=  3 

3  3.5 

1.735 

.  ..  r-35 

..;7=i 

-.7,} 

1  •  <av2 

<;7.3 

g  .  i 

14.2 

4  a  -  -J  i 

C  3  «  3 

4  a  :c5 

SiT 

25 

1  9  a  b 

,  .Hi  .. 

29.7 

4  a  ic  5 

T  s  £  id , 

3 

19, b 

;.»n 

3,  .4 

4.  ''12 

22.1 

4.473 

0 1 « 4 

gaC4l 

1^.  s 

;  .555 

C  J  a  0 

b  .*.91 

31.7 

w.7;6 

15.  J 

«  a  5  03 

Cl, 2 

w  a  52  3 

33.5 

1.7;  5 

25. 

3.343 

22. 1 

3  . 65  e 

3h,9 

0.551 

,  ^ .  0 

,..53/ 

33.3 

•  •  640 

io.b 

3  a  63  9 

...7 

2  a  Sdo 

^•..3 

•  aCCl 

2  6.. 

•  ,  3oc 

CO,  0 

•  aCoS 

0-TA 

SET  26 

23.9 

..343 

26.9 

w  .721 

T  X 

296.3 

2  .  .  g 

g  a  -  «  0 

2  d  a  « 

4.756 

2  .  .  t 

,  .  -27 

19.2 

-.772 

1  4  •  5 

3.42  0 

22. d 

2  •  .  1 4. 

3.  a- 

b.772 

iH.d 

4  a  7  V  1 

&  c  »  1 

.  .  -  3  •* 

g  1  a  5 

w  a  75  e 

15.3 

3.643 

2  2 .  'j 

.  a  idi 

Jc .  3 

:.72e 

i5.h 

C.537 

..639 

33, al 

J  a  6  7  9 

*5,9 

3  «  o2  6 

2  ■*•  5 

4.555 

33.0 

V  a  6  3  b 

16.4 

6  a  653 

A  >.  Cr  '  : 

S£T  23(C0nT*)  04Tt  SET  3J  DAT-  Ss.T  iifCCNT.) 

T  fi  29-. u 

m  •  L  ^  •i'i 

iJv.”'  l3»7  ba^lu  ••k,7o»  tfSaUC 

19,3  t.cH?  l-».d  C.b2^  »../75  i.vii 

2  c, c  b«82F  15,4  m0  7*  i  ^  3.  l  *>•>,  72 

2  u  %  3  C  »  be  o  l7»7  C  0  7o  7  y  0  ^  i  1  9  L  •  m  !  ^ 

i;,5  v.c75  19.7  L.o97  y.Uco  C.«»3 

22.0  i.7iH  21. e  c.?. 

2:.-.  i..:--.  25.3  0»i7z  y..-:  c.-d- 

2-. 3  2.777  2i.fe  3.d93 

25,2  t.75o  2j,w  ..dio  i».>23 

2c, 1  C»5l5  29.7  ,.654  U.-22 


2  7,  V 

0*629 

2  9  •  b 

C.  74. 

•  a  b  594 

b  ab** 

1.557 

33.9 

4.  tOl 

Ja Ibw. 

4.170 

35.  i 

gaSnJ 

4  »  1  V  -  6 

a  .  4.  4  6 

D-TA  SET 

29 

4. :i4C 

w..c7 

T  a  29SaC 

DATA  :eT 

31 

7  S  1  4  a 

0 

l-TA  StT 

0  c 

ic.  6 

2  .©73 

T  X  34ga 

- 

It. 5 

g.691 

;.b4i3 

b  a  .  1  4 

15.3 

b  * ©91 

b  .  4  4  c  3 

ba  ClO 

2  a  5  g 

b  aS  C4 

1  9 .  2 

V  a  0  7 

b.a*35 

wa  Cl  0 

c.i? 

...-'2 

1  9, 3 

2  a  C  4  9 

b .44** 

b  a  4  2  1 

6  i 

4 .4  ©7 

24.3 

b  a  34  i 

a  a  »  *  V  4 

a  a  b  •  - 

C  a  b7 

b  a  w  ©  3 

22.2 

4.721 

b  a  1  -a©  C 

«  a  06  0 

2.6) 

Oa.ce 

33,1 

b  a  7d1 

t  ..47© 

4.  L  67 

:  .7  i 

b  a  *c2 

24. b 

4  a  79h 

0  •  b  4  9  1 

a.  1»4 

e.  >4 

w  a.  Bw 

2  5.6 

i.3c7 

b  a  »  9 . 4 

4  a  el- 

2.54 

<4  a  j  9  5 

2  c.o 

0.5*3 

b  a.  521 

:a£77 

e.  a  95 

4  a.  ©5 

>7,9 

C.656 

i  ab  4. 9 

a  a  3*  O 

2.97 

g  •  w  O4 

29.2 

0.555 

a  .  :  5  3  2 

•  a  1>- 

3.-6 

b  .  4©  4 

34,2 

b.54l 

O.CvJd 

3.1,7 

2  a  4  6  6 

3-  .9 

0. 9c  3 

0  a  4  6-6 

.a  C5C 

0  a  •  . 

a  awC. 

31,5 

O.dbl 

b  a  W  9  9  3 

4.197 

3a  1  C 

4.465 

32,4 

b.753 

b  a,  709 

0. 1,3 

3.  ;c 

4  a  b  ©  9 

33,3 

C  a  70  4 

0 .; 67o 

a  a  ,4  ^ 

5. 17 

W  a  g  B  4 

3h,3 

1.653 

b  •  V  0  4  9 

4  a  C  4  « 

2.  3i 

b  a  g  4  4 

35.0 

b.t23 

b  aw  Ob'! 

3a  C-. 

3.4* 

3c,  1 

t  .592 

g  .4  0  7  4 

.a  -.3 

—  a  b  1 

a  a.  >  - 

4  a  U  6  9  2 

-  a  i  •* ." 

4.  64 

g  agOl 

i  aw  7.4 

wa  C52 

4a  44 

1.357 

u> 

w 


TABLE  8.  E:<PER1MESTAL  DATA  ON  THE  REFLECTIVITY  OP  LITHUH  FLLORIDE  (continued) 


>. 

0 

) 

D 

X 

X 

X 

0 

X 

7 

OATA  SiT 

39(:jnt.» 

CAfA  SIT 

4  jcon:.  1 

JATA  S£T 

41  ( JO.Vf  .1 

Data  ScT 

w; (CONI.) 

DATA  S£T 

42 

D»T«  StT 

••2  (CJhT  , 

r  =  8J,4 

i  4 . 5 

W  •  007 

w  .  1 .  o  5 

0.2  8  45 

9.34 

3 .  w54 

17.85 

L.752 

15.34 

0.768 

15. <i 

1.  O-vi 

0.1572 

U..762 

9.43 

4.1^4 

18.  Ift 

t,742 

6.69 

y.  C^o 

.5 .62 

C.73J 

19.5a 

i.fc27 

5.1179 

j.ir  n 

9.62 

a. 053 

18,  SI 

y,732 

8.77 

C*  CCo 

l5,87 

C.7S' 

19«  7o 

J  •  E2  5 

V  •  1  U  H 

y  .  L  7  3  0 

9.61 

3.Cd3 

18,5te 

0.721 

8.84 

h.  Cy  O 

*0  . 

4  •  9  1  2 

j  4  aSo 

w .  1 5  9  5 

0.:  723 

9.71 

4.553 

19.23 

0.711 

a. 92 

u.  C35 

•  '4.39 

j.icJ 

21. 1-. 

u  .  7id 

l.llwd 

V  .  w  7  i  3 

9.01 

(l.63> 

o.rcc 

9,yy 

y  .  y  y  > 

1C  aSS 

0*824 

2 : .  V  2 

J.7>., 

g,lll7 

t.07‘.  . 

9.  9. 

C.I.-2 

2C.Vw 

C  •  c  8  6 

9,19 

C.  tCs 

lo  •  f  •« 

5.V1 

i  i  .  c  V 

.  ,  7 

.'*1.25 

y  •  V  ^  3 

1-  .  5 

5.  lie 

2  .  «  4  ^ 

C,7v5 

9.17 

y  •>.)  .  4 

.7  .  'y 

1  •  9l  4 

?-.c: 

..-22 

W» 1 l40 

u  .  1  6  d  , 

1. . 

y«  wyl 

d..33 

C.74C 

9.25 

1.  yW  •* 

*7.vy 

y  »  :  •  4 

fc'  V  •  V  ? 

.  ,  347 

w . 1 ls2 

«.  •  Co w  5 

1«  .  25 

3  ,  y  3  1 

61. <7 

4.77y 

9,34 

y.  Cil 4 

.  7  •  OS 

C  ,79t 

27.  1? 

.  .  -si 

w . Il7  o 

1 .y5  75 

1.  .  35 

3.Cyl 

2l.  73 

0,798 

9,43 

y .  C  ,  • 

•  8 .1  4 

7  s8 

2d  • 

5,853 

..liiZ 

C  .  0  5  T8 

11.76 

5,oai 

4,825 

9,52 

y.  CCd 

19,5* 

29.  7o 

. .  s : 

0 . 1 il ^ 

..:5  57 

11.95 

a.y:2 

2’. 72 

C.85v 

9,61 

c.  o;3 

1  8  .  f  c 

y.772 

d;.  55 

5  ,917 

4,,123« 

b  .C  5  40 

12.54 

3.553 

^5.^5 

4.871 

9,7 : 

C.CJ 

15.23 

y  ,762 

1-.77  3 

y .  12He 

W  .0  526 

12.19 

5  «3:4 

23.84 

C,685 

9.8y 

•  »  y*  2 

.9*9. 

y  .7  S« 

32. 

5,0  4-, 

d.  12o« 

v..5h; 

1 : « 34 

4 « C«  5 

24.49 

y  •  s94 

4 ,9  i 

c.::2 

y  .  ’  5i 

3  i  .  7  ) 

.  .  .  7 

w  « 1 2  - 1 

V . .  i 

i:.5: 

u..:r 

>  C  .  '  - 

4  .»  .  VV 

1.9.0 

1  y  *  y  y 

y.  V. : 

c.  ,  y. 

y  .  '  .  9 

3  ■•  .  3  « 

5*555 

y.liin 

y  .L  •.02 

12.65 

C.yio 

25,«^4 

t,9y2 

IJ.IO 

0.  c:i 

.  rJ 

3.39 

3^.  84 

4.5«4 

&.13q4 

y  .0405 

12,62 

3.513 

26.41 

0,902 

14,24 

w  .  y  4  1 

cl. 77 

;  .  s  7 

37. u5 

w  •  <*5  3 

5.14.2 

d .C4  65 

12.96 

C17 

27,42 

0  .IC2 

1 3  •  3y 

y.  C^  1 

21.  73 

•  ,387 

3  4.75 

5  *  <*1 5 

V  ■  iH  do 

C  .C  4  47 

17,15 

3.C21 

27.77 

«  ,  9y< 

1 1 ,  7b 

y .  vii  1 

(.<.  .22 

y  .  ^  •  4 

41 

:,399 

U.l4  i7 

y  .  5  4  4i 

13,33 

3,127 

28.57 

5  ,912 

li,9. 

y.  .,d 

2£  .7: 

,  .  •  •  ? 

<*2.66 

:.37<* 

y  .  1 5  .  o 

V  .  .  4. 6 

1  3, 5l 

4  •  y  3  5 

29.  SI 

y  , 9 42 

1  2  *  «  4 

0.  ::s 

23.25 

.  •  9  .X, 

■*5.S9 

.,368 

•5.15:7 

u  *5  4  Is 

l3,o9 

C  .  «■«  9 

3l  ,  3y 

C.89t> 

12*19 

y.  C.y 

cl.o. 

y  *  9  *  u 

•.7.0  1 

5,753 

y  « 1 53o 

y .y4y  1 

13.36 

3.y65 

31.25 

0,882 

13*34 

C.Cys 

k  .  s*.  8 

y . 1545 

w  .  y  4 1  4 

14, C8 

&.C9t 

32,25 

4,835 

12.  5. 

y  .  4 , 7 

2s  «1» 

4  .9  62 

data  StT 

U • 1544 

til  .y  4l  4 

1  4«  2  6 

0,126 

33,33 

0,732 

12,65 

C.  OI4 

2  5,04 

4  *  954 

T  =  293. 

C 

&.15Su 

C .y  39  5 

14,49 

0.152 

J‘..S4 

4  *62s 

12,82 

y.  y*3 

•  i* 

0,956 

l«. ,  7ij 

0.290 

35.71 

C.544 

12.98 

C.017 

2  7  •  y  2 

M  *  96  c 

1 .  C  >3 

5 ,2lo3 

ciri  SiT 

4i 

14.92 

0*446 

37.  u3 

5,4^6 

1  i.  Is 

0.  :ci 

27,77 

C,  95, 

u  .  .  4  o  •• 

« • 2  d 

T  =  3C«. 

l5, 15 

4  .  E  y  C 

38,4*6 

0,477 

13.33 

C25 

i  4.57 

:.9s2 

t.isri 

J  .  3, 

15.35 

0.684 

4«,gt 

C,426 

13.51 

(.  {33 

2  9,4* 

w  •  9  HO 

;...S3w 

1. 2943 

8.69 

k  .5  C  6 

15.62 

0.718 

41,66 

0  ••*1  4 

1 «.  69 

k  .052 

4  w  •  3  « 

0  .826 

C  •  ^  1 1 

4 , 2  '■»  c  o 

d.77 

y  .  y  y  b 

1  5. 07 

3,741 

43,47 

i  .3eN 

13,88 

C.  t7j 

j.  a  2  5 

y,892 

j  .  1  0 . 2 

i.l9:5 

6.84 

C.Cy  t 

10,12 

0,758 

45, 45 

y  •  36  8 

*4.40 

0,093 

ic  .25 

a.7sl 

j  «  1  V 1  b 

,#.i357 

S.92 

5  ..  55 

16.39 

a.7o8 

••7,61 

0,355 

14,25 

y  ,  14^ 

33,33 

H  ,0. 

u  .  A «.  2  5 

...2:9 

9...y 

•  .yw5 

16.64 

2.’^’2 

6,342 

*4,49 

0,  2l  5 

34,48 

y  *  >  '. 

j  •  .  .*35 

5,1565 

4.y9 

y.Cy  5 

'.  o  •  9- 

3,772 

14, 7y 

!.  Jld 

35,7. 

y  •  ••  7  0 

;  •  1  j  i5 

9.17 

C.C.4 

.7.24 

Q,7o& 

14.92 

C,52i 

37  ,:3 

a  •  4  .i  w 

J • 1 G5 1 

,.,35:73 

9.25 

y  ,y  y  4 

17,54 

3,761 

15.15 

0,  7,  5 

33,40 

Jy4Cw 

v.n 


i 

i 


/ 
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TABLE  8.  OTERIMENTAL  DATA  ON  THE  RZFLECTIVm  OF  LITHIL’M  FLUORIDE  (concinued) 


), 

r 

) 

- 

; 

c 

OLTA  SlT 

42  CONT,) 

ClTi  SiT 

•.itCCMf.  1 

SATi  i£I 

43iCC.NT 

irf  •  L  w 

S.37a 

id,  3i 

u  .X  •«2 

29.41 

0,966 

;.332 

13,69 

U  .45  * 

3J.30 

0.942 

41.4,7 

».i92 

13.66 

^  .b  7  5 

31.25 

0,399 

H9 

;,3«2 

l-*,a8 

a.w96 

32,25 

Cl, 796 

•*  7,  Q L 

:.332 

1h  ,  2  3 

5,137 

33.33 

3  .o;S 

5  i . , : 

a  •  21  9 

34.45 

0.534 

1^,7. 

a 

ii.Tl 

a, -75 

data  SclT 

43 

14,92 

w  .524 

37.03 

0,426 

t  «  ’;.c 

li,ld 

J.  7i7 

39.46 

0,399 

15,33 

a  ,766 

4a  ,52 

5.b9 

4  *  •  1  ^ 

l5,o2 

5,791 

4l  66 

i.liT 

<,77 

4  ,  «  X  0 

15,  37 

«,9Xd 

45,4? 

0,343 

“,•44 

y  ,  .  X  5 

16,14. 

..922 

49*45 

a.33S 

•  «  V  rf  :• 

«o,  39 

w,933 

47.61 

0,326 

^,v; 

;...s 

Ic.OO 

X  ,636 

5a  *50 

0.226 

^,..9 

•  ,  •  X  9 

io,  9«, 

.,932 

:  ,xx4 

17,24 

5,925 

.  ••  X  4 

17,5^ 

5,917 

9,3^ 

a  ,  d  2  4 

17,  95 

5,329 

9, >,3 

•  •  J  a  3 

16,19 

a  .  9a  1 

9,92 

X...3 

13. 5i 

.,793 

9,  u  1 

16,96 

C  ,794 

9,  7  d 

3 

19,23 

5,774 

9  •  6  af 

W  ,  Ja  2 

l9«oa 

4,795 

9.?y 

d.w;2 

2-X,l4 

ti  ,916 

*  •  •  V  « 

1,:.  2 

2^.  •  4  a 

C  .959 

Xv  .  Xw 

W  « X  j  1 

2w  ,  63 

a  .992 

»» •  2  . 

2  •  •  •  1 

21.27 

C,9.2 

1  w  •  3  . 

j  •  .  j  1 

21#  73 

a. 919 

IX,  79 

•  •  Xii 

22,22 

5,933 

IX  •  9* 

a,.'  2 

5  .945 

1  c.  w* 

a,X.3 

23,25 

w  ,955 

12. 19 

X  ,  •« 

23, 

a  •  9o3 

1  .ai9 

2-»«39 

U.96  9 

1  c  ■  >W 

-.7 

2  5,  a  a 

J,972 

12.  -.3 

25«o« 

a,  <75 

l2.  -c 

a. .14 

2o«3i 

4,976 

1 2 .  S  :• 

a.al9 

27,12 

i.lTT 

1  3.  17 

a,X24 

27,77 

0,977 

13,33 

a  •  .  3  2 

26,57 

e.97S 

O' 


TAaLE  9.  S'JJWARY  OF  MEASUREMENTS  ON  THE  TRANSMISSION  OF  LITHIU’M  FU'CRIDE 


D.ica 

Sec 

No. 

Ref. 

Ko. 

Author (s) 

Year 

Method 

Used 

Wavelength 
Range,  ya 

Temperature, 

K 

Specifications  and  Remarks 

1 

34 

Kato»  R. 

1961 

T 

1.8-11.0 

283 

High  purity;  single  crystal;  freshly  cleaved  specimens  with  thick¬ 
nesses  unspecified;  data  extracted  from  a  curve. 

2 

34 

Kaco,  R. 

1961 

T 

1.9-11.0 

283 

Similar  to  above  except  crystal  grown  in  air  in  order  to  see  the 
effects  of  hydrolysis  on  the  transmlctances;  transmission  spectrua 
shows  an  absorption  near  2.8  ya  due  to  the  vibration  of  0-H  bond. 

3 

41 

Xller,  M. 

1958 

T 

4. 5-8.0 

77 

Crystal;  thin  specimen  of  6153  ya  thick;  transalttance  spectrua 
measured;  data  extracted  froa  a  figure. 

4 

41 

Klicr.  K. 

1958 

T 

4. 5-8.0 

195 

Same  as  above. 

5 

41 

Klier.  H. 

1958 

T 

4. 5-8.0 

293 

Same  as  above. 

6 

41 

KUer,  H. 

1958 

T 

4. 5-8.0 

573 

Same  as  above. 

7 

41 

Klier.  M. 

1958 

T 

6.0-9.50 

77 

Same  as  above  except  for  speclaen  of  2021  ya  thick. 

a 

41 

taier,  M. 

1958 

T 

5.5-9.32 

195 

Same  as  above. 

9 

41 

Klier,  M. 

1958 

T 

5.5-9.12 

293 

Sane  as  above. 

10 

41 

Kller,  H. 

1958 

T 

5.5-58,1 

573 

Same  as  above. 

11 

41 

XUer.  M. 

1958 

T 

6.0-10.3 

77 

Some  as  above  except  for  specimen  of  726  ya  thick. 

12 

41 

KUer.  M. 

1958 

T 

6.6-10.3 

195 

Sase  as  above. 

13 

41 

Kller.  M. 

1958 

T 

6.0-10.3 

293 

Same  as  above. 

14 

41 

KUer.  M. 

1958 

T 

6.0-9. 7 

573 

Same  as  above. 

15 

41 

KUer.  M. 

1956 

T 

75-14.2 

77 

Same  as  above  except  for  speclaen  of  145  ya  thick. 

16 

41 

KUer,  M. 

1958 

T 

7,5-13.2 

195 

Same  as  above. 

17 

41 

KUer,  H. 

1958 

T 

7.5-12.7 

293 

Some  as  above. 

18 

41 

KUer.  M, 

1956 

T 

7.4-12.2 

573 

Same  as  above. 

19 

41 

KUer,  M. 

1958 

T 

10.9-15.3 

77 

S.ime  as  above  except  for  specimen  of  60.1  ya  thick. 

20 

41 

KUer,  M. 

1958 

T 

10.9-14.5 

195 

Same  as  above. 

21 

41 

KUer.  M. 

1958 

T 

10.9-23.8 

293 

Same  os  above. 

22 

54 

McCirthy,  D.E. 

1963 

T 

2-50 

298 

Synthetic  crystal;  5  aa  thick;  polished  to  flatness  of  seven  frir.^ws 

on  both  sldei*;  data  extracted  froc  a  curve. 


TABI.E  9. 


Sl•M^!ARY  OF  MEASUREMENTS  ON  THE  TRANSMISSION  OF  LIIMIUM  FLUORIDE  (continued) 


Data 

Set 

No. 

Ref, 

No. 

Auchor(s) 

Year 

Method 

Used 

VTave  length 
Range,  un 

Temperature, 

K 

Specif ications  and  Remarks 

23 

62 

Davis,  R.J. 

1966 

T 

0.104-0-205 

298 

Single  crystal;  freshly  cleaved;  1.3  im  thick;  tceasured  in  vacuus; 
d."  a  extracted  from  a  curve. 

24 

62 

Davis,  R.J. 

1966 

T 

0.104-0.205 

298 

T  ibove  speclncn  measured  after  20  months  storage  In  a  che?:ical 

desiccator. 

25 

62 

Davis,  R.J. 

1966 

T 

0.104-0.205 

298 

The  above  spocinan  measured  after  2  minutes  of  ultrasonic  cleaning 
in  absolute  ethyl  alcohol. 

26 

62 

Davis,  R.J. 

2966 

T 

0.204-0.205 

298 

Polished;  2.0  mn  thick;  measured  In  vacuu.*&;  data  extrarteJ  from 
curve . 

27 

62 

Davis,  R.J. 

1966 

T 

0.104-0.205 

298 

The  above  specimen  measured  after  11  months  storage  in  ;incontroll«-d 
environment  (humidity  never  exceeding  95  K) . 

23 

62 

Davis,  R.J. 

1966 

T 

0.104-0.205 

298 

Ihe  above  specimen  measured  after  2  minutes  of  ultrasonic  cleaning 
in  absolute  ethyl  alcohol. 

29 

63 

Jones,  D.A. ,  Jones, 
R.V.,  and  Stevenson, 
R.U. 

1952 

T 

5.00-7.19 

298 

Single  crystal;  reflection  losses  ellmin.^ted  and  transmission  .td- 
justed  to  standard  thickness  of  1  cb;  data  extracted  frea  a  srroth 
curve. 

30 

64 

I.aufer.  A.H.,  Plrog, 
I. A.,  and  Moneby,  J. 

,  1965 

R. 

T 

0.104-0.145 

299 

Single  crystal;  obtained  from  Harshaw  Chemical  Co.;  freshly  cleaved 
specimen;  1.5  ta  thick;  stored  and  measured  in  vacuum;  data  ex¬ 
tracted  from  a  curve. 

31 

64 

Laufer,  A.H.  et  al. 

1965 

T 

0.105-0.145 

336 

.ibove  specimen  and  conditions. 

32 

64 

Laufer,  A.H.  et  al. 

1965 

T 

0.106-0.119 

374 

>^ove  specimen  and  conditions. 

33 

64 

Laufer,  A.H.  ec  al« 

1965 

T 

0.107-0.109 

407 

Above  specimen  and  conditions. 

34 

65 

Heath,  D.F.  and 
Sacher,  P.A. 

1960 

T 

0,105-0.300 

298 

Synthetic  crystal;  obtained  from  Harshaw  Chemical  Co.;  optically 
polished  specimen  of  2.09  mm  thick;  measured  in  v..cuuc;  uuta  ex¬ 
tracted  from  a  curve. 

55 

66 

KeCubbin,  T.K.  and 
Sinton,  W.H. 

1950 

T 

109-486 

298 

Specimen  of  1  mn  thick;  data  extracted  from  a  curve.  ^ 

36 

67 

Bolot,  G. 

1965 

T 

0.105-0.350 

298 

Pure  LIF,  0.62  mn  thick;  data  extracted  from  a  curve. 

37 

68 

Liusccadt,  G. 

1964 

T 

1.0-10.5 

50 

Single  crystal;  specimens  of  1.02  nus  thick  and  1.27  cm  in  diameter; 
data  extracted  from  a  curve. 

38 

63 

Linsceadt,  G. 

1964 

T 

1.0-10.5 

85 

Similar  to  above. 

39 

68 

Linsecadt,  C. 

1964 

T 

1.0-10.5 

300 

Similar  to  above. 

40 

37 

Torikt,  T.  and 
Mly.ita,  T. 

1969 

T 

0.104-0.193 

298 

Single  crystal;  obtained  from  Harshaw  Chcxical  Co.;  freshly  clcuved 
specimen  of  0.221  cm  thick;  measurements  ruide  in  a  v.icuum;  data  ex- 

trMCted  froB  a  curve. 


O' 

o 

TABLE  9.  SLT04ARY  OF  MEASUREMENTS  ON  THE  TRANSMTSSION  OF  LITHIUM  FLUORIDE  (couCinued) 


'  Data 
Sec 
Ko. 

Ref. 

So. 

AuChor(s) 

Year 

Method 

Used 

Wavelength 
Range,  ua 

Temperature, 

K 

Specifications  and  Remarks 

41 

37 

Toniki.  T.  and 
Miyaca.  T. 

1969 

T 

0.10^-0,210 

298 

Above  conditions  except  for  specimen  of  0.2C0  cm  Chick. 

42 

39 

Mead,  D. 

1974 

T 

43.8-438.6 

6.2 

Single  crystal  from  BHD  Ltd.;  hand  polished  specimen  of  1.2  mo 
thick;  data  extracted  from  a  curve. 

43 

39 

Mead.  0. 

1974 

T 

76.1-448.5 

99.7 

Above  specimen  and  conditions. 

44 

39 

Head,  D. 

1974 

T 

133.5-535.0 

290 

Above  specimen  and  conditions. 

TABLE  10.  E:<PiKlMENTAL  DATA  OX  THE  TRANSMISSION  Of  LITHIUM  FLUORIDE 


[Wavelength,  A,  un;  Teaperature,  T.  K;  Transalsslon,  tJ 


A 

T 

X 

T 

X 

T 

A 

T 

X 

T 

X 

T 

3474  S£T 

- 

DATA  set 

2  CCaNT.) 

DATA 

SET 

3(CQNT*I 

DATA 

SET 

5IC0NT.> 

DATA 

SET 

7 

at 

f 

a 

SET 

8(CCN^ 

T  s  its. 

& 

T  s  ; 

77. U 

2.S‘J 

1.689 

6.34 

1.54A 

4.74 

C.943 

8.63 

to. 2  32 

1  .SB 

2.8i 

b.a2k 

b  .bS 

Q.5QS 

4.99 

t.937 

6.13 

C.9-5 

8.  a7 

6.213 

0.9^9 

2.89 

1.84  7 

0 .  >  9 

1.748 

5.2  5 

6.926 

6.26 

k.  926 

9.12 

w  .163 

t « t»  5 

!  •  922 

3.25 

u  .064 

a. 73 

J.723 

5.^9 

6. Sir 

6.-*<3 

b.89a 

9.32 

a.l35 

i  '  ’ 

•  93  w 

■...1 

b  .b7<. 

6.59 

&.677 

9.7£ 

6.966 

0.74 

to.  85^ 

Z.t>7 

«  •  9'*3 

<•«  **3 

b  •  5  7  4 

a  •  98 

4 . 62  b 

5.97 

4.847 

0.98 

1*  Sib 

DATA 

SET 

9 

'*,iS 

w  a  9  9  1 

H.a3 

C.057 

7. 

1.572 

o«24 

C.769 

7.U7 

6.79o 

T  >  293. 

C 

?.i3 

; « D3i 

9.8. 

8  *8 7  A 

7.22 

u.  s:6 

6.b5 

6  .  co5 

7.2’ 

C.77a 

5,6f 

J.937 

9.38 

7.35 

1.467 

b  .9  9 

6.C12 

7.34 

Q.75j 

9*  94 

0.944 

D  •  S 

;.92i 

5.7C 

Cl. 548 

7.b7 

i  .  bl  7 

6.7> 

C  .560 

7.47 

0.717 

9.78 

1.9c9 

a .  / 1 

j.59a 

Oa  b  i 

b  •  H«  6 

7. a; 

8 . 356 

o.4o 

C  *494 

7.6C 

1.630 

6.k3 

to  .  S  .  5 

7.*  7 

j  a  as  2 

6.32 

b  .735 

7.72 

1.281 

6.59 

1  *4  1  to 

7,69 

0.  bs^o 

6.2b 

3.)93 

?,£  ^ 

:,3;3 

C  «  9  2 

1.693 

7  .  54 

1.215 

7.*. 

b  •  39b 

7,83 

C.  5  b7 

0.57 

4  *  ac  8 

7  ,f\ 

;.73  j 

6.78 

1 .098 

d.bC 

a. 171 

7.E1 

4*296 

7.57 

1.498 

0.  S3 

1.759 

7  ,<^1 

j  •  b9b 

b.91 

:.et9 

7.32 

C.25C 

a. 07 

C*  45  j 

7.  07 

1 .592 

B.C  •• 

A.  g3* 

7.j7 

1.554 

DATA 

SET 

4 

7.4% 

6  ♦  <4  3 

8.i7 

k.4l2 

7.32 

8  .t2« 

C  •  39  5 

7.2,7 

b  .47  4 

7  a 

19i.: 

7  .57 

6 .  l5o 

8.32 

4.393 

7.5s 

b  .918 

3  •  99  « 

7.42 

b  .3o4 

7.7b 

C.118 

t  .45 

1. 37. 

r.52 

C*42to 

d. 

J  .  3l  3 

7.97 

1  «2ie 

9.5; 

0.937 

e.5b 

C.  I>9 

8. .9 

•  .Ato7 

9  •  »  C 

u.^73 

7,7^ 

b  .228 

9.75 

4.911 

DATA 

Set 

6 

8.7k 

C.i^l 

8.  3b 

to.CA. 

; . 7 

7.9v 

1.182 

9.55 

:«3J2 

T  »  573. 

6 

8.81 

C.33to 

8.  b3 

1 .175 

9  •  9  b 

..H'. 

<l..3 

8.1^1 

6.19 

6.536 

8.95 

0.322 

8.  87 

0.139 

9*73 

b.23>. 

8.2^ 

1.116 

6.33 

a. 799 

<*.51 

C.92S 

9.09 

0.319 

9.12 

fi.l33 

IL*  Cl 

w  «  4  7l 

8. <*9 

^.S  7; 

b.'.S 

0.7i> 

4.74 

L.915 

9.20 

i.3:» 

;>.<  17 

; .  i£B 

8.91 

b.C6t 

b.5S 

6.713 

b  •  39 

6  .9tol 

9.32 

a.  275 

DATA 

SET 

19 

ii.^7 

w  ■  19  e 

9.v3 

0.L44 

o«  7b 

1.671 

9*25 

1.87b 

9.47 

C.b37 

T  *  ' 

573.4 

.  «*9 

:  .19; 

lb  .  j  7 

b  .(,36 

6.83 

1.616 

5.53 

;•  826 

1  w  •  O  1 

0..75 

iw.  79 

8  « l36 

9  •  3c 

i.  595 

5.78 

C.743 

DATA 

SET 

6 

9.  5b 

4.915 

1C. 87 

i.357 

7.19 

0.496 

5.98 

1.641 

T  »  ; 

L9». 

0 

9.78 

0.327 

DATA  SET 

3 

7.^b 

1.443 

6.24 

:.5i  7 

e.  .7 

to.o3» 

DATA  S£T 

2 

T  a  77.* 

7.32 

1.389 

6.34 

4. -.Si 

6.43 

0.923 

0.28 

A  .  /  72 

I  = 

7.b6 

0 . 326 

6  •  bb 

4.  J77 

b  .  2  9 

C.598 

b.57 

9  •  o9l 

<«.9l 

«  .9bl 

7.56 

3.272 

0.58 

4.313 

6.57 

0 .  SSb 

6.  53 

to  .590 

1.9^ 

J.5-.1 

**.7-. 

b.99l 

7.7., 

0.218 

6.72 

C  .2  65 

6.  S3 

4.  Bli 

7,17 

b.b70 

^..7 

4.93 

a  #9bl 

7.84 

C.169 

0.84 

6. 199 

7.C7 

C.739 

7.32 

to  •  a  7  b 

2.53 

«.53; 

9.2^ 

C  .95  8 

6.98 

4.153 

7.3c 

C.677 

7.58 

to  *2b9 

2  ■  g*. 

c  «  52o 

9, 52 

1.949 

OA  TA 

5£7 

5 

7.11 

6.111 

7.58 

6 . 6w  3 

7.83 

4  .1 88 

2.e>7 

;  .799 

5.79 

b‘ .  9  3  b 

T  «  , 

2  33.C 

7.19 

e.  175 

7.83 

C.464 

8.C9 

to  •  1*6 

2.73 

3 . 691 

e..l 

1 . 91b 

8*k9 

0.  ;6i 

2.7d 

3  •  £7  9 

0.27 

*  .QeS 

4.51 

0«9b9 

8.34 

C*3Co 

TAftLE  10. 

EXPERIMENTAL  DATA  ON  THE 

TKANSMINSION  0? 

LfTHlL'M  FLUOR 

.  V  — *— 

IDE  (coiicinueu) 

• 

T 

\ 

T 

X 

T 

X 

T 

X 

X 

X 

I 

$£T  11. 

CAfA  SET 

*3<;o.^r. ) 

DATA  SET 

ISICONT.I 

DATA  SET 

16CCCNT.) 

DATA  SET 

1$  ICOnT  .1 

OaTa  set 

2to(C3HT.) 

T  *  77,2 

1 

7.15 

C  .555 

4.72 

3. 93  5 

lto*4& 

L.5o9 

4«4to 

fi.  753 

12. «« 

0.36* 

o«  .  3 

.  •  30*) 

7.39 

i. .  8  ;  3 

4.94 

3  •  9C  5 

11*13 

C.3C7 

9.to8 

C.722 

I2.7to 

to.277 

s.s;* 

J  •  9  > 

7  . 

1  .til 

9.2to 

C  •  9to  2 

11.0$ 

0«ib7 

9.59 

C.614 

12.94 

b  .244 

b*  '<9 

.* 

7.37 

W 

9.**b 

l2*  14 

t.  I6l 

1J.U7 

to  .  51ft 

13.22 

&.22/ 

7.5». 

'.  *  )  7  1 

A. IS 

C.523 

9,73 

0. 8Hb 

12*  7h 

C  .u9h 

l0.t3 

V.  26ft 

to  .2<7 

7*79 

«  .  3  1  9 

A.«.l 

to  .5oo 

9.97 

3.795 

i3.i7 

t.(55 

ll.lv 

to.  «2> 

.  7? 

C.^27 

9. 13 

1.  ?}7 

3.  oS 

j.5:j 

1C. 21 

3  •  7-.  9 

11.69 

0.119 

13*95 

to  .2  ..ft 

n«<s3 

;.7)o 

e.9a. 

C.h33 

10  .96 

0.719 

OAfA  SET 

17 

12.13 

e.c5$ 

14.22 

0.177 

9.96 

3  *b95 

9,1b 

;  ^34 

;;  .7i. 

a. 695 

T  •  293.: 

Ib.toS 

It  *1.12 

1 . 97  e 

9.3S 

;.34i 

lto.9e 

5. .59 

DATA  SET 

19 

d.96 

.  «  93*2 

9.o7 

C.2S9 

11.21 

0.396 

7. Si 

0.911 

T  «  77. k 

■JkTA  $iT 

2l 

910 

9.  79 

w  •<!  « 

11. bb 

..527 

7.75 

0.496 

T  •  k93. 

W 

U«.9 

..5iS 

u  .ei 

4«1**3 

ii.ri 

a.b^r 

4. ,2 

U.479 

13.97 

t.77i, 

9*09 

C  •  -*9? 

11<9S 

0 .3b3 

4.24 

ii .  f  66 

11.26 

u.75k 

Ito. 97 

to  .»5l 

9*95 

C.3i3 

CAT&  S'T 

lb 

12.21 

(.254 

4. So 

6.462 

11. <.7 

U  .  71 5 

;i.2o 

to  .4»7  6 

J.33Z 

T  •  sr3.o 

l2.bo 

a. 167 

4.49 

fl.9$* 

1 1  •  7» 

<?.o9i 

i;.«7 

b.bCb 

^2.72 

il.lSl 

9.49 

0.43t 

11.95 

(.«ii 

11. 72 

(.37, 

JiT*  Sit  iZ 

9.^3 

12. 

0.126 

9.3C 

to  .  41^ 

12.19 

C.3T1 

11*95 

C.JlS 

T  a  libi 

,  * 

ft.o3 

«  .  53  4 

13.22 

0.133 

9.39 

C,755 

iZ.kS 

i.  toft  i 

toC  .to  ) 

to.2$5 

0.33 

w  .  d.o 

13..9 

to.  Ito2 

9.43 

(.713 

12.  i7 

U.b22 

l2*b9 

to  .  2v  9 

&  •  o3 

i .  929 

T..i 

C.7<.4 

13.71 

•  .129 

1C.66 

(.£<.3 

12.9S 

3.372 

12. e7 

a  •lb4 

T.-.5 

3*iU 

Z.3? 

to  .b44 

13.9b 

w«132 

12.35 

to.$64 

l!.22 

(.372 

lc.9b 

C  •  llw 

7.39 

..331 

7.b3 

lb. 21 

0.C63 

U.6b 

(.521 

13.(9 

0.39: 

13»c2 

•  .0  $$ 

7#  o4 

d«79t. 

7.9^ 

b  .53'* 

Ito  .64 

to  .161 

13.7$ 

C.34to  . 

13*46 

(•u7. 

7.97 

J./.Z 

»«15 

C  * 

data  S£T 

lo 

11.1b 

1.39V 

13.9$ 

V.  2»i 

16. 7> 

V  %to97 

9.^9 

.  *03. 

4  .  1 

to  .3>  C 

T  *  195. 

i 

11.37 

V  .33  to 

Ik.ZZ 

0.307 

-  .  ftS  7 

4  •  o5 

to  .274 

11.63 

0.232 

Ib.bS 

C.  «o» 

C«bT»  SET 

22 

d  •  D9 

•  •  c.  w 

4.91 

1  .^2b 

7  .91 

3.935 

11.49 

G.  19  6 

lb.  7to 

a.  195 

T  ft  ft94. 

b 

3.91 

w*  >9b 

9.16 

to  •IV  E 

7.79 

•  •922 

12.13 

•  .11 7 

Xto.  93 

2.121 

9.1  e 

;.355 

9.3« 

v.ll  7 

4.:3 

G.934 

12*bX 

S.C76 

1 5.  to  3 

(.  07 1 

2*  «to 

(.93» 

9.33 

i.ttr 

5.9“ 

to  .to  41 

4.27 

0.«3  2 

12.72 

S.lbb 

3*8(1 

O.Sbb 

9.  o  7 

*.193 

4.54 

C.S47 

DATA  SET 

26 

$.b0 

9.903 

9.95 

1  wii^ 

3iTA  set 

IS 

4.47 

0.576 

OITA  set 

16 

t  «  195. 

9 

6.6to 

O.o29 

1. . «  « 

1.133 

T  s  77. C 

9 . 1 3 

3%67b 

T  s  573. to 

4*  to  to 

to.2i2 

9.3b 

3.439 

11.  57 

0.7-.. 

aAT&  S' 

r  13 

7.31 

il.SSS 

9.57 

0 . 42b 

7.»9 

1  .494 

11.26 

C.9T4 

0.XTA  SET 

23 

T  a  s93 

7.79 

to.9<*2 

9.42 

3.764 

7.74 

C.872 

11. •7 

h.  021 

T  a  294. 

0 

to.927 

12  .1'7 

0.719 

7.99 

C.«$3 

It.TC 

0.  67J 

9.w3 

a.  i«i 

4.27 

to  .9lb 

13.34 

0.63$ 

6.24 

(•.927 

11.99 

0.537 

0.229 

b.oS 

W.9l9 

d.52 

i.HiS 

i:.43 

0  .61 0 

4. $7 

6.79P 

12.19 

9.437 

to«l»9 

to  .3  86 

- 

\  ' 

— 

ft 

j 

1 

-V 


TABLE  10.  E.':PERIMENTaL  DATA  OS  THE  TRANSMISSION  OF  LITrilUM  FLUORIDE  (continued) 


T 

>. 

T 

A 

T 

X 

\ 

T 

T 

jiTA  ScT 

23(:ONT«) 

umTu  set 

ZSCCNT.! 

aiTA  SET 

27(CCsr.J 

31IA  SET 

3-  ^CO'rfT.) 

data  set 

34 

ulTl  StT 

?4(C0n 
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TABLE  10.  EXPERIMENTAL  DATA  ON  THE  TRANSMISSION  OF  LITHIUM  FLUORIDE  (coucirucd) 
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TABLE  10.  EXPERIMENTAL  DATA  OS  THE 

A  T 

O&TA  SET  43  COnT.I 
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OF  LITHIUM  FLUORIDE  (continued) 


TABLE  11.  PEAK  POSITIONS  (X„ax)  ym  AND  HALF-WIDTHS  (W)  IN  eV  FOR  THE  F,  R,  M,  AND  N 
ABSORPTION  BANDS  IN  LITHIUM  FLUORIDE* 


interionic 

Temp. 

F  band 

Ri  band 

R2  band 

M  band 

N  bands 

dlst.,  d 

(A) 

X 

max 

w 

X 

max 

X 

max 

X 

max 

w  X 

max 

2.01 

RT 

(0.254)+ 

(0.295) 

(0.320) 

(0.416) 

0.245 

0.74 

0.306 

0.376 

0.444 

Ni:  0.520 

0.248 

0.76 

0.308 

0.378 

0.445 

Nzi  0.540 

0.249 

0.7 

0.310 

0.380 

0.447 

0,250 

0.313 

0.450 

0.257 

0.316 

NT 

0.242 

0.47 

HT 

0.243 

0.58 

0.43 

*  Values  were  taken  from  Ref.  [69]. 

~  Values  given  In  parentheses  are  calculated  from  the  Ivey  relations  [70]. 

F  band  X  =  703  d'"*'*  for  NaCl  structure,  X  =  251  d^ '  ®  for  CsCl  structure, 
max  max 

Ri  band  X  -  816  d*'®" 
max 

Rz  band  X  -  884  d*-®* 
max 

M  band  X  -  1400  d‘-®® 
max 


TABLE  12.  RECOMMENDED  VALUES  ON  ABSORPTION  COEFFICIENT  OF 
LITHIUM  FLUORIDE  IN  IR  REGION  AT  300  K 


V ,  cm” * 

a 

1 

1 

Absorption  Coefficient,  cm“' 

•  ^  *  Observedt 

Intrinsic*  ^ 

(Selected) 

l.lOOE+03 

9.09 

1.6E+1 

1.191E+03 

8.40 

8.9E+0 

9.9E+0 

1.240E-K)3 

8.06 

6.5E+0 

7.8E-K) 

1.292E+03 

7.74 

4.6E+0 

5.6E-K) 

1.3A6E-K)3 

7.43 

3.2E+0 

3.6E+0 

1.395E-HD3 

7.17 

2.3E+0 

2.5E+0 

1.449E+03 

6.90 

1.6E+0 

1.5E-K) 

1.497E-K)3 

6.68 

1.2E+0 

1.3E+0 

1.550E+03 

6.45 

8.6E-1 

9.3E-1 

1.605E+03 

6.23 

6.0E-1 

7.0E-1 

1.658E+03 

6.03 

4.2E-1 

5.0E-1 

1.701E+03 

5.88 

3.2E-1 

3.4E-1 

1.751E+03 

5.71 

2.3E-1 

2.4E-1 

1.802E+03 

5.55 

1.6E-1 

1.7E-1 

1.85';E+03 

5.39 

l.lE-1 

l.lE-1 

1.887E+03 

5.30 

9.5E-2 

1.901E+03 

5.26 

8.7E-2 

8.2E-2 

1.949E+03 

5.13 

6.3E-2 

6.2E-2 

2.004E+03 

4.99 

4.4E-2 

4.2E-2 

2.101E+03 

4.76 

2.3E-2 

2.1E-2 

2.203E+03 

4.54 

1.2E-2 

l.lE-2 

2.304E+03 

4.34 

6.2E-3 

5.9E-3 

2.400E4O3 

4.17 

3.3E-3 

2.500E+03 

4.00 

1.7E-3 

2.600E-K)3 

3.85 

9.0E-4 

2.632E+03 

3.80 

7.3E-4 

2.700E+03 

3.70 

4.7E-4 

2.800E+03 

3.57 

2.4E-4 

2.900E+03 

3.45 

1.2E-4 

3.000E+03 

3.33 

6.6E-5 

3.704E+03 

2.70 

6.7E-7 

*Intrin8lc  values  were  calculated  according  to  Eq.  (23) 
with  uncertainties  about  ±10%. 

'^Values  In  this  column  are  the  total  absorption  coefficient 
which  are  either  lowest  reported  or  those  used  to  define 
the  constants  In  Eq.  (23).  Uncertainties  of  these  values 
are  about  ±10%. 
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3.2.  Sodium  Fluoride,  NaF 


Sodium  fluoride  Is  less  hygroscopic  than  the  other  alkali  halides,  with 
the  exception  of  lithium  fluoride.  It  is  transparent  over  the  same  range  of 
wavelengths  as  calcium  fluoride,  a  wider  range  than  that  of  lithium  fluoride. 

It  is  deficient  in  its  mechanical  properties,  but  it  has  some  uses  in  cases 
where  a  particularly  low  refractive  index  is  desired.  It  can  be  easily  evapor¬ 
ated  as  a  thin  film  and  can  be  used  as  reflection-reducing  coating. 

Available  data  on  the  refractive  Index  of  NaF  are  not  abundant,  mainly 
because  of  its  mechanical  weakness.  The  ultraviolet  absorption  region  was 
investigated  by  Sano  [71],  the  transparent  region  by  Hohls  [29],  Harting  [30], 
Kublltzky  [72],  and  Spangenberg  [73],  and  the  infrared  region  by  Randall  [74]. 
Zarzyskl  and  Naudln  [75]  obtained  n  for  molten  NaF  for  the  Hg  green  line  at 
a  temperature  of  3273  K. 

Li  [33],  in  1976,  reduced  the  then  available  experimental  data  on  the 
refractive  index  to  a  common  temperature  of  293  K  and  after  careful  evaluation 
and  analysis  adopted  a  Sellmeler  type  dispersion  equation  to  calculate  the 
refractive  index  at  293  K  in  the  wavelength  range  0.15-17.0  ym: 


1.41572  + 


0.32785 
-  (0.117)^ 


3.18248 
*  -  (40.57)^ 


where  X  is  in  units  of  ym. 


Investigations  of  absorption  coefficient  for  practical  applications  are 
generally  classified  into  three  wavelength  regions:  the  ultraviolet  and  the 
infrared  limits  of  transparency,  and  the  transparent  regions.  In  the  ultra¬ 
violet  region,  the  purposes  of  the  studies  were  to  Investigate  the  exciton 
states  in  the  crystal  and  to  determine  the  Urbach-rule  parameters. 

Tomiki  and  Mlyata  [37]  performed  reflectivity  and  absorption  measurements 
in  the  intrinsic  wavelength  region  of  cleaved  NaF  samples  to  clarify  the  thermal 
and  spectral  dependences  of  absorptions  In  the  tail  region.  Effects  Induced 
by  the  ultraviolet  radiation  were  observed.  Sizable  changes  in  transmission 
and  reflectivity  were  observed  during  the  course  of  uv  exposure,  suggesting 
the  specimen  underwent  some  kind  of  damage  by  the  radiation.  For  this  reason, 
experiments  were  conducted  on  freshly  cleaved  specimens.  The  absorption  spec¬ 
tra  of  a  Harshaw  NaF  plate  of  optical  quality,  displayed  broad  absorptions 
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around  0.14  ym  due  to  Impurities.  However,  it  showed  an  exponential  absorption 
tall  in  the  highest  energy  end  of  the  spectrum,  0.125-0.127  pm,  where  absorp¬ 
tion  coefficients  were  higher  than  50  cm“*.  Since  the  tall  spectra  of  intrinsic 
exciton  lines  as  well  as  of  Impurity- induced  exciton  lines  equally  obey  the 
Urbach  rule,  the  fact  alone  that  a  given  tail  obeys  the  Urbach  rule  does  not 
always  constitute  in  itself  a  criterion  with  which  the  tail  can  be  Judged  as 
intrinsic  or  extrinsic.  As  evidenced  by  the  broad  absorption  band  around 
0.14  pm,  the  observed  tail  of  this  specimen  can  be  regarded  as  an  impurity 
■bsorptlon  tail.  Sano  [71]  also  Investigated  the  Harshaw  NaF  single  crystals 
at  78  and  300  K  in  the  spectral  region  0.104  to  0.21  pm.  Results  similar  to 
that  of  Tomlkl  and  Miyata  were  observed;  namely,  broad  and  prominent  impurity 
absorptions  followed  by  the  extrinsic  exponential  tail.  The  dependence  of 
the  experimental  band  tall  on  temperature  was  compared  with  the  theoretical 
curves  for  the  intrinsic  Urbach  tails: 


and 


a  =  expf-ci^(T) (E^-E)/kT) 


0^(T)  -  a 


SO 


2VT  ,  .  hf 

hf  2kT 


(25) 


The  constants,  E  a..d  a  ,  are  the  coordinates  of  the  theoretical  cross-over 
o  o 

point.  Sano  estimated  cross-over  point  for  intrinsic  I rbai h  ’iii  at  (,0.70  eV, 

10'°  cm~'),  o  =  0.69  and  hf  ”  16.5  meV.  Chemically  purlfle..  and  rone  refined 
so 

NaF  single  crystals  were  prepared  and  measured  by  Fdldvarl  et  al .  [761  in  the 
vacuum  uv  region  at  temperatures  100  K,  190  K,  and  298  K.  The  reduction  of 
concentration  of  OH  ,  Cl  ,  and  Br”  impurities,  through  the  pur'lcatlon  process, 
resulted  in  the  low  absorption  in  the  region  of  0.13  to  0.16  pm  The  speci¬ 
mens  were  placed  behind  the  exist  slit  of  the  optical  system  Ir  order  to  avoid 
the  irradiation  effects.  Their  experimental  results  Indicated  a  theoretical 
cross-over  point  at  (10.70  eV,  lo’  cm”*)  in  agreement  with  Sano's  estlmatlun. 

As  the  extrapolated  experimental  absorption  curves  directed  towards  a  common 
cross-over  point,  even  at  low  temperatures,  they  concluded  that  the  absorption 
Is  intrinsic. 

Tomikl  et  al.  [77]  reported  absorption  coefficients  of  NaF  at  29  K  on 
the  lower  energy  side  of  the  lowest-energy  exciton  peak.  In  this  spectral 
region,  absorption  rises  with  Increaring  energy  first  exponentially  and  sub¬ 
sequently  non-exponentially  forming  the  lower  energy  branch  of  the  asymmetric 


Lorentzlan  shape  of  the  main  peak.  This  feature  owes  its  origin  to  the  fluorine 
ion. 

In  the  laser  wavelength  region,  Harrington  and  Hass  [78]  Investigated 
the  temperature  dependence  of  multiphonon  absorption  at  10.6  um  from  room  tem¬ 
perature  to  1110  K  for  NaF  samples  using  transmission  measurements  with  a  laser 
and  power  meter.  All  measurements  were  carried  out  inside  a  stabilized  oven 
on  samples  polished  mechanically,  followed  by  chemical  polishing.  It  was  ob¬ 
served  that  the  absorption  coefficient  Increases  monotonlcally  and  smoothly 
with  temperature  and  appeared  nearly  as  a  straight  line  on  logarithmic  scale, 
as  anticipated  for  the  near-intrinsic  abosrption  of  the  crystal.  Since  the 
absorption  levels  of  NaF  at  10.6  um  are  in  the  order  of  1  cm”',  it  is  suffi¬ 
ciently  high  to  be  ascribed  to  intrinsic  behavior. 

Pohl  and  Meier  [79]  studied  the  absorption  at  the  wavelengths  9.3  pm 
(1020  cm”')  and  10.6  pm  (943.4  cm”')  in  the  temperature  range  from  4  to  400  K 
on  two  samples  of  different  purity.  One  was  grown  by  standard  techniques, 
with  exposure  to  air,  the  other  was  grown  in  an  argon  atmosphere.  Thus  the 
main  difference  between  the  two  samples  was  the  concentrations  of  oxygen- 
containing  impurities,  whose  effects  on  the  absorption  coefficient  were  revealed 
by  an  almost  temperature  Independent  amount  of  0.25  cm”'  higher  at  10.6  pm  and 
by  0.30  cm”'  at  9.3  pm.  Being  about  of  the  same  order  of  magnitude  as  the 
total  ab.sorptlon,  the  impurity  induced  absorption  masks  the  intrinsic  temper¬ 
ature  dependence  of  the  impure  sample  in  the  low  temperature  region.  In  the 
high  temperature  region,  however,  the  discrepancies  between  the  two  samples 
became  less  significant  as  the  total  absorption  is  considerably  higher  than 
the  impurity  absorption.  As  a  consequence,  data  from  both  of  the  samples  agreed 
reasonably  well  with  the  results  of  Harrington  and  Hass  [78]  which  are  slightly 
larger  by  an  almost  constant  difference  of  Aa  “  0.09  cm”'  than  those  of  the 
second  sample.  Similarly,  at  9.3  pm,  Klier's  results  [41]  are  in  line  with 
the  above  mentioned  data.  At  both  wavelengths,  three  distinct  temperature 
dependencies  can  be  clearly  observed:  (1)  a  constant  low-temperature  absorption 
in  the  region  T  <  150  K,  indicating  negligible  occupation  of  phonon  levels, 

(li)  the  Increase  of  absorption  in  the  region  >150  indicating  phonon  population 
rising,  (ill)  eventual  compliance  to  the  power-law,  increasing  at  T  > 

The  Infrared  multiphonon  spectrum  of  many  ionic  crystals  is  characterized 
by  a  uniform,  almost  exponential,  decay  of  absorption  with  frequency.  A  key 


to  the  experimental  Identification  of  the  various  multiphonon  processes  is  the 
temperature  dependence  of  the  absorption.  The  larger  the  number  of  phonons 
participating,  the  steeper  the  increase  of  absorption  with  temperature.  McNelly 
and  Pohl  [80],  In  an  attempt  to  split  the  exponential  wing  of  the  restrahlen 
band  of  NaF  Into  the  component  phonon  absorptions,  systematically  measured 
absorption  coefficients  In  the  range  6.67  to  16.67  Um  and  100  to  850  K.  Ex¬ 
tremely  pure  samples,  which  were  believed  to  be  intrinsic  as  evidenced  by  the 
very  small  absorption  at  high  frequencies,  were  employed.  Although  their  studies 
were  able  to  separate  the  resultant  absorption  spectrum  Into  component  phonons, 
the  observed  absorption  spectrum  does  not  Indicate  distinct  peaks. 

Figures  9  to  12  represent  the  available  data.  The  pertinent  Information 
on  each  data  set  and  the  corresponding  original  values  are  given  in  Tables 
13  to  16.  In  addition,  for  completeness  and  comparison,  available  information 
and  data  on  the  reflectivity  and  transmission  are  also  presented  in  the  same 
manner  (in  Figures  13  and  14  and  Tables  17  to  20).  For  the  visible  and  near 
visible  regions.  Table  21  gives  the  spectral  positions  of  the  well-known  color 
centers.  Noticeable  absorptions  are  likely  to  occur  at  these  centers  when 
the  crystal  is  exposed  to  ultraviolet,  x-ray,  or  high  energy  radiation.  How¬ 
ever,  these  absorption  bands  may  disappear  at  high  temperatures  or  by  appro¬ 
priate  radiation  exposure,  as  a  result  of  the  so-called  "thermal  and  optical 
bleaching. " 

In  the  multiphonon  absorption  region  (shown  in  Figure  11),  the  absorption 
coefficients  vary  linearly  with  wavenumber  in  the  semi-log  plot  indicating  an 
exponential  relation 

-v/v 

a  =  a  e  °  (26) 

o 

In  this  region,  Hohls  [29]  measured  absorption  coefficient  of  NaF  for  the 

spectral  range  from  7.5  to  24.0  pm  at  room  temperature.  Klier  [41]  reported 

his  results  on  NaF  In  the  range  7.9  to  19.1  pm  at  temperatures  79  K,  293  K, 

and  573  K.  When  compared  with  Hohl's  results,  a  close  agreement  is  observed. 

i'  wever,  we  found  that  their  results  were  not  adequate  to  define  the  constants 

in  Eq .  (26).  It  was  based  on  the  results  of  McNelly  and  Pohl  [80],  the  constants 

were  found  to  be  v  “  79.5  cm”*  and  a  ”  6.1053  x  10*  cm”'.  Details  of  this 
o  o 

finding  are  given  in  the  section  entitled  "Summary  of  Results  and  Recommendations. 
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The  recommended  values  given  In  Table  22  were  calculated  according  to  Eq. 
(26).  It  appears  that  NaF  has  high  Intrinsic  absorption  at  10.6  ym.  However, 

If  Eq.  (26)  holds  In  the  region  <5  ym,  the  Intrinsic  absorption  there  Is  lower 
than  10“"*  cm.  However,  like  most  optical  crystals,  one  expects  to  observe 
an  absorption  band  In  the  range  between  2.6  to  2.8  ym  due  to  the  hydroxyl  Ions 
In  the  crystal.  This  absorption  band  can  be  eliminated  through  Improved  crystal 
growing  techniques.  It  should  be  noted  that  the  values  In  the  column  "Intrinsic" 
are  the  lowest  limits  that  one  can  obtain  for  Ideal  samples.  In  practice, 
the  observed  values  are  generally  higher  than  the  limiting  values  at  low  ab¬ 
sorption  levels.  Unless  values  are  reported  In  the  "observed"  column,  the 
limiting  values  are  considered  .as  guidelines  for  estimation  and  Investigation. 

Although  It  was  not  the  intent  of  this  work  to  compile  and  evaluate  the 
absorption  data  In  the  vacuum  ultraviolet  region,  for  the  purpose  of  providing 
the  reader  with  a  total  picture  of  the  available  absorption  data,  a  plot  of 
the  available  data  In  this  region  is  given  In  the  Appendix  of  this  report. 
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TAHl.F.  13. 

SUMMARY  OF 

MKASL’RLMENTS  ON  THF.  AliSOKPTlON 

COLFFICIKNT  OF 

SODIUM  FLL'ORIDK  (W.tventimher  Oependence) 

l-iia 

Set 

So. 

Ref. 

No. 

Author(i») 

Year 

Metliod 

Used 

V.’avcnunber 

R'infic, 

CB  * 

Tc:.;»eratur€ 
R.iuf.c ,  K 

Speef  f  icat  ions  and  Rerr-.arks 

1 

29 

H.U. 

1936 

T 

41.6xl0’-1.3«xl0* 

293 

Crystal;  grown  by  the  ilyropoulos  rethod;  14  plate  spijir.ins 
of  thicknesses  from  0.024  to  10.62  tnn;  absorption  cocf f  te  ients 
determined  from  transi-iission  measurements;  Jat.-i  extracted  from 
a  figure;  temperature  not  specified,  293  K  assumed. 

2 

42 

Klicr,  M. 

1958 

F. 

5.24xl0'-1.06xl0’ 

77 

Crystal;  .absorption-coefficient  data  dwUurcd  from  ref  Icctivity 
and  tr.ansmittonce  mc.isurer.:cncs  on  specimens  of  various  thick¬ 
nesses;  data  extracted  from  a  figure. 

3 

41 

Kllcr,  M. 

1958 

R 

5.7x10’-!. 12x10* 

293 

Same  as  above. 

4 

41 

Kilur,  M. 

1958 

R 

6.00xl()’-1.26xlO* 

573 

Same  as  above. 

5 

76 

Foldv.iri,  !., 

Yo.<;Iko,  K.,  on(i 
R.'ik^onyit  K. 

1974 

R 

6.46xl0'-7.94nl0' 

298 

Pure  single  crystals;  chcmic.ally  puritiod  and  ^one  rc.'lncd; 
freshly  cleaved  specimens  of  0.2-6  mm  thick;  absorption  coef¬ 
ficient  d.ita  cxiracC\.d  from  a  figure. 

6 

76 

FolJv.irl*  I. ,  ct  j1 

.  1974 

R 

6.«6xlO'-8.1xlO‘ 

190 

Above  specimen  anL  conditions  except  at  a  lower  tc:T.perature. 

7 

76 

roi<!v.irl ,  1,  f  cc 

1974 

R 

6.iC'xlO'‘-8.  JxlO* 

190 

Above  specimen  .nnd  conJiiions  oxcopt  nt  a  lower  Ic  .p^  r.ilure . 

8 

71 

S.'  no  •  K . 

1969 

K 

l.ObxlO'-g.lxlO* 

78 

Single  crystal;  obtained  fro:.,  the  H,ir>baw  Ch5.-ic.1l  To., 
clc.ived  specimens  of  10  mm  x  15  mm  x  0.17-2.50  rm,  .-pprox- 
i.m.itely;  a  thinner  spi-circn  of  O.OS  r..m  thickness  ured  for 
absorption  me.nsurcneut  in  the  ron^c  of  absorption  c<5cifi- 
cient  os  high  as  J0‘  cm  *  -  5  x  10*  cm  d.iia  extracted  from 

a  figure. 

9 

71 

Sono,  R. 

1969 

R 

5.0k10*'-8.7x)0’‘ 

295 

Similar  to  above  except  at  a  high  tcr.pcraiur*. . 

10 

77 

Tonikl,  T., 

.riy.11,1,  T. ,  and 
fsuk.ir.oCo,  >1« 

1974 

R 

*.53xl0'-8. 62x10' 

29 

Single  crystal.*;  obtained  from  the  H.irsh.iw  CHe...ical  Cn.;  ab¬ 
sorption  cowrflcients  dbductd  from  reflection  spoctr.'.m;  data 
extr.ioicd  fio.n  a  curve. 

11 

82 

Bock,  H.  ;itid 

Pohl,  ,.V. 

1975 

T 

o.SxlC  -1.1x10* 

100 

Single  crystal  of  extrimo  j’urity;  no  iudication  of  .n.y  c;.tr.j;- 
sic  .lusorptii'.j;  spctir.xus?  of  5'*. 93  mm  a. id  3.R2  r.m  thixk;  ob- 
sorptiou  neasured  by  means  of  infrared  sps»ctrophotenot5'’x';  data 
extracted  from  a  fixture. 

12 

37 

Toalki,  T.  .uid 
Kiv.it.i.  T. 

1969 

Z 

5.2xl0'-8.0xl0' 

300 

Sinj'.le  eiystal;  ultraviolet  qu.ijity  from  the  «.’.irstiav  Ch<.'ir.i3 
Co.;  fveshlv  cle.tved  sjieoirtx.is  for  .'■'orpt  iea  to.. :  f  ix  ; . -.it  be¬ 

low  100  cm"^;  «pocln-ns  fvr  hiy.her  absorpt ion  pr5,;'ar..J  in  **.  •.. 
vactiun  by  melting  the  fl.ihes  of  rry>t.i!s  between  t..o  pl..cea  t  : 
glassy  carbon  and  pressed;  ri-fJeclion  and  trausmissioa  ipeetr.. 
obtained  .uid  .ibsorptinn  cocf f icicuts  delv'rmineJ;  d.*t.i  exir..c- 
ted  from  a  f igure. 

•Vj 


TABLE  U.  EXPERIMENTAL  DATA  CN  THE  ABSORPTION*  COEFFICIENT  OF  SODlin-1  FLUORIDE  (Wavenumber  Dependence) 
(W«»venur.ber,  v,  cn"”*;  Temper-Cure,  T,  X;  Absorpii^ii  Coefficient,  a,  ca"”M 


V 

a 

V 

a 

V 

N 

V 

a 

V 

3 

V 

a 

OAF-  iZT 

X 

DATA  SET 

1  C(  CmT.  ) 

DATA  S£T 

3(CCNr.) 

DATA  Set 

Ht COKT.) 

DATA  SET 

bfCCNT.) 

Data  set 

6  (CCNT  tol 

T  s  2  4  3  •  • 

<•  •d73:.«2 

2.2:iit*2 

9.551£*2 

B.57-,£-: 

6..9d£*2 

4«  b59£*  X 

b  *57  9  £*4 

1.8Cil£>C 

8.291E*4 

2.«52S*2 

£  .  H..t.*2 

9.l47£*‘2 

X • 2 A3 t ► £ 

bto  tob-toC  *<* 

1  ■  8  J  to  c  *to 

9.241c*4 

3.to23£.2 

i.7.-i-: 

•*«&9X  £  ^2 

5.5.tot*6 

a. 7,r£»£ 

1.7-)£*C 

DATA  S£T 

5 

9,244c*4 

:.29;E*2 

<•5  ..£-1 

*t  •  S'*?  £  *2 

■to .  5 .to i*to 

8« 

2.3'‘9£»C 

T  =  293. i 

CiTX  SET 

7 

ito227£*4 

i29E*2 

b«  ••  -to  c  *2 

d.i92£*2 

2  ♦  b*to9 £•  C 

T  -  1  to  u  to  v 

9  tot  .2c*'* 

X  »3. oE *2 

1 «  .  ^3;;  *  « 

7. 7«£j.>2 

A.  .Z>£*-2 

3.373£»w 

7.937£»4 

•..p6ce*i 

8to,7cc*4 

•  6x  7£  *1 

l.jS6t»3 

7.  doB£»-2 

3.79-€»5 

7.893t»4 

2.81L£T1 

8.  27t£K. 

2.99C£*1 

8toX23£*4 

7.C7toE*l 

9»t  5tAi  *2 

7.r,.£-l 

H«X9  ?£t2 

1.3Sec*3 

7.  ?XE£»2 

LtooB-tot*. 

7 *  Bb2£**» 

1. 99to  £*1 

8  to  2»-*  £  *4 

i.iJ'in 

9*  r  *3i-i*>* 

Sto^^toSE^l 

7.5^2£*2 

9*31?£*  C 

7.(i«to3£*4 

l.iSiE*! 

fl.£;j£*4 

8  .C33i*to 

to.SDSE‘1 

X  «  O  1  ^  to 

J4TA  Str 

7  •  2  A  9£  >  2 

p*  5  C 

7. 912£*4 

dto  xCC'ctS 

5tol77£*4 

9.  8  Ci<  £  *£ 

7.e72t*4 

4,2.to££41 

T  »  7 7. 'to 

7.i5Z£»'2 

7.to77£K 

7.7ic£*4 

b.bUETv 

8tol3a£*4 

9to4CC£*v 

7. 

3.733i*l 

c. 9toli ♦a 

9*2; 3£*  to 

7  .o3**£*4 

5 • 9wto i*  0 

8toll9£*- 

8  to  7  Cto  £  *  4 

7.03.^t*P 

3.5»5itl 

7. 

X  «to  93.^3 

i  •  99Cfl 

6  to  bdtot  >2 

l.i32£»: 

7 • 53  «E  *4 

5«2CX£*C 

e.3l3c«to 

7»  4  Cto  c  *C 

7.i<7g*4 

z.tiun 

7.HW 

9*^to«i*w 

1  *4  to  3:. *  3 

bto  «*c>*£  •  2 

7*^4bu*4 

4to  Be  C  £*  w 

7.  Cw3t*** 

o.  7 ijt  *4 

9.3  3  8S  »* 

3  «  Xw '•£  *X 

7.1W3£*< 

7*l.j£*ii 

9.32**c.*2 

5  «  He?  C*1 

e»  25«*£  *2 

X • 9c9£*  X 

7.299£«4 

3.9;to£*; 

7to  U4£4.» 

S.toC'.EU 

3.r9lt*to 

i.tojlSH 

o«  'ii?  i*i 

9..99i*2 

7 • 7p6c*X 

6«  to  oAc  «2 

2.i:3£»l 

74X48£44 

3.3Ctii*(J 

7.53fci*«» 

>to£vj£*C 

7to74e£*4 

£  •  ESSE  *1 

e  «  3&7£. 

dtoO'ioi*2 

l.iiSr.-O 

5.B36c«2 

2*«i2c^l 

6.999£94 

£• oll£*8 
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Table  1A.  experimental  data  on  the  AESORPTION  coefficient  of  SOOR’M  FUOKIPE  (Vavanuaber  Dependence)  (continued) 
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Figure  12.  Absorption  Coefficient  of  Sodium  Fluoride  (Temperature  Dependence) 


T-\fiLn  15.  OF  >}t:ASVitiyr.xrs  os  THK  absorption  ruKKKlCli:Nr  or  SOnroM  niOKlUE  (TL-r.rcr.nurc  Ocpt-ndcnct*) 
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Polil  ,  O.W. 
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TASU  16.  EXPt.^lMuNTAL  DATA  ON  THE  ABSORPTION  COErFlClENT  OF  SODIUM  FLUORIDE  (Teapferaturc  Depcndeacei 
(Waverumber,  \i,  cm"*;  Tetnpvjracure,  T,  K;  Absorption  Coefficient,  a,  cm"‘5 
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A*i.  7  a.  .♦b.t'*! 

9b  8. 1 

1.3Sde^9 

52  5.; 

l«56b£»l 

9fil»b 

l«29bC«^(l 

3bfi.2 

4. 66fi£*3 

V  a  8.4b. 

t»2 

ii  J.5  ‘•.diit-i 

599.0 

1  .Tool  * i 

5  b  6 .  ‘b 

l.65fi£4l 

522,4 

1. 96b£»4 

32  5.3 

0.  6  9j  £  *3 

Hi,,  9.i7;t-i 

b9o«o 

2. 291t«2 

5o4.fi 

1.78b£4X 

5b9«  4 

l#blfi£4fi 

355.9 

7. 3o0£r3 

Ifi  3*4 

i.ssbE^a 

Ob  j , 5  5 • 9c«£*1 

dbS.  9 

2 • 965t *3 

559.C 

i«a9;t»i 

561.fi 

1.7BW£»0 

361.7 

6.3C3C.-3 

1J7 .0 

1.46bE*0 

322.8  c.b7cE-l 

922.5 

3  •bb'.t 

624.C 

2.blfi£»l 

58b. C 

2. a7fiL4  0 

413.5 

9.9b.£*3 

Ibw  •  • 

1.5a jE*d 

35. .7  c.i’9£-l 

977.2 

4,473£»3 

659.1 

2.36b£>i 

b  2  3  .  b 

2. 3«fi£4fe 

433*6 

I.llfiA*2 

I49.fi 

l.6bbC.«3 

319.9  7.733C-1 

iUOb.l 

4 • 5291 *0 

751. C 

2.43fie«l 

b8S  •  fi 

2. 85fic4C 

4fefe«  2 

1.33b£*2 

l52.fi 

1.  bSfic  eO 

11.9.- 

9,bi2t*3 

6l9.fi 

2.9;3£*l 

73fe.fi 

3. 3I4E4U 

515.2 

1.99irffc 

1 7^  .  ^ 

1 .  d  .  A  ^0 

DaTa  S£T  c 

64  3  •  V 

2.94fie4i 

3ic.b 

3.72CE*b 

5fe3.  7 

2.35v£*2 

1 8  5  .  b' 

1. 7v*.E»fi 

v  s  1.37 9c»3 

jata  set 

•* 

649.C 

4.44fi£eQ 

62  3.4 

2*  6  5.  A  *2 

*93  ..t 

l.dOv^^O 

V  s  7 • bbEe2 

OAT  A  SET 

5 

681.7 

3.  6  c:  ^  *c 

227  .b 

1. 97;a»0 

32.9  1 • 2  42c*1 

V  a  9. fib 

a£*2 

DATA  ser 

fe 

719.2 

4.276£*< 

£4^  .« 

2 • u4Ct 

lb  8.  b 

3  •  69  j  c  *  ) 

V  *  i.lfifiEej 

766.5 

S.felbi-c 

i.9h  .a 

2 • 19bE  *  fi 

h9.6  1.2j9t-l 

1  b  M  ■  b 

3.9ibCO 

135. C 

3,C65£-1 

622.7 

fe.6lC£-2 

273.. 

2.32:E«0 

9&.>*  1.229L*! 

133.; 

H.b3bt*3 

118.S 

3 .86bC*l 

144.8 

S.44l2'2 

660.E 

6.5  6;£«c 

£69.. 

c • 42 : £ 

c«  .2  1*23  H*! 

l-.5.b 

4  •  I5«£4k; 

l32.fi 

4,l5C£*i 

iii-.S 

3.6662'.c 

25  7.  b 

2. 6lCEtfi 

7e.e  1.2..2£-1 

155.11 

4.2dbb^l 

l*f  4  «b 

4.3bfi£-l 

246.. 

6.13vE-2 

3w  A  «fi 

2.6rfb£«U 

SS.5  i.236e-l 

I72.fi 

V « o/fie  *0 

l52«fi 

4.54be-i 

esv.8 

4.B76t-2 

324.fi 

2.72;c.40 

95.4  l.b6>i-l 

187.3 

b«96lfc»a 

16b. 3 

4.6dfi£-i 

867.2 

6.711E-C 

344.fi 

2»35fie«6 

»  ■ 
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TABLE  16.  EXPERIMENTAL  DATA  ON  THE  ABSORPTION  COEFFICIENT  OF  SODIUM  FLUORIDE  (Teaperature  Dependence) 
a 


04TA  S£T  9<C0NT.> 


2  •  9di £  *3 

3  S  d .  « 

3  9  ->  •  w 

3. 3  9a  c  ^  3 

3 . 3S j  E  »  3 

393  Ci 

3 . 9  w  j  c  « «* 

w;  i.  0 

3. boac^u 

h32.  & 

i.77atH 

***»w .  i 

i7  /c  *i* 

L71.C 

<«  t  w 

H.b3j€»a 

9|.9«0 

94  3.  u 

sb7.  U 

9.77aL*a 

5SJ. 

6. 98;- #>i 

633.  it 

1 9  c .  « 

d .  3 !  -  ■  *  C 

7^3.* 

9. J7.E*. 

787.  t 

1. 

846*  ii 

1.2bac^i 

I 

i 

t  • 

/ 
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Figure  13.  Reflectivity  of  Sodium  Fluoride 


TABLE  17. 


SCMM-ARY  OF  >5£ASLREME>TS  OS  r.lE  REFLECTIVITY  OF  SODIUM  FLUORIDE 


D.tta 

Set 

No. 

Ref. 

So. 

Author(6) 

Year 

Method 

Used 

Wavelength 
Range,  pa 

Tenpcracure, 

K 

Specifications  and  RcT.arks 

J 

29 

Hohls,  H.W. 

1936 

R 

19.8-54.1 

293 

Crystal;  grown  by  the  Kyropoulos  nechod;  specimen  conf ifuraticn  .ir.d 
surface  condition  unspeclf ie<l;  nornal  reflectivity  oecerKined  by 
using  a  freshly  vacuum  coated  silver  mirror  as  reference  sCindard; 
data  extracted  from  a  figure:  estiruted  uncertainty  about  ilOZ;  Tem¬ 
perature  Was  not  given,  293  K  assumed. 

2 

82 

Rocssler,  D.M.  and 
Walker,  W.C. 

1967 

R 

0.105-0.138 

300 

Bulk  sodium  fluoride;  no  information  about  the  specinens  given; 
reflection  spectrum  obtained;  data  extracted  from  a  figure. 

3 

82 

Rocssler,  D.M.  and 
Walker,  W.C. 

1967 

R 

0.103-0.127 

77 

Same  as  above  except  at  a  lower  tc.-aperuture. 

4 

41 

Klier.  ». 

1958 

R 

20.9-26.0 

77 

Crystal;  specimen  with  top  surface  highly  polished;  reflection 
spectrum  measured  with  a  reference  mirror  made  of  German  VjA  steel; 
data  extracted  from  a  figure. 

5 

41 

Xlier,  H. 

1958 

R 

20.5-26.0 

293 

Same  as  above. 

6 

41 

KUer,  M. 

1958 

R 

21.4-26.0 

573 

Same  as  above. 

7 

83 

Chang*  I.F.  and 

Kltra*  S.S. 

1972 

R 

19.5-58.2 

132 

Crystal;  obtali^ed  from  The  Harshav  Chemical  Co.;  specimens  vith 
highly  polished  surface  (v.ith  or  without  annealing)  or  freshly 
cle.ived  surface;  reflection  spectra  measured  and  repeated  several 
times  and  reproduced  within  22  error  in  intensity  and  less  chun  1* 
error  in  band  position;  data  extracted  from  a  figure. 

8 

83 

Chang,  I.F.  and 

Mlcra,  S.S. 

1972 

R 

19.5-60.5 

215 

Sane  as  above  except  at  a  higher  temperature. 

9 

83 

Ch.ing,  I.F.  and 

Hltra,  S.S. 

3972 

R 

19.5-60.5 

298 

Sane  as  above  except  at  a  higher  temperature. 

10 

83 

Chang,  I.F.  and 

Mitra,  S.S. 

1972 

R 

19-5-61.7 

423 

Same  as  above  except  at  a  higher  temperature. 

n 

83 

Chang,  I.F.  and 

Mltra,  S.S. 

1972 

R 

19.5-61.7 

605 

Same  as  above  except  at  a  higher  temperature. 

12 

as 

Chang,  I.F.  and 
.'ilcra,  S.S. 

1972 

R 

19.5-60.5 

792 

Same  as  above  except  at  a  higher  temperature. 

13 

83 

Chang,  I.F.  and 

Mltra,  S.S. 

1972 

R 

39.5-60.5 

958 

Suae  as  above  except  at  a  higher  temperature. 

14 

54 

.McCarthy,  D.E, 

1965 

R 

2.00-50.0 

298 

Synthetic  crystal;  2,16  na  thick;  polished  to  flatness  of  30  frir.ges; 
30*  reflectivity  neasured  with  ulualuura  nlrror  at  reference 
dat.-T  extracted  from  a  curve. 

15 

84 

>;itsiiishi,  A. , 

Y.inarta,  Y,  and 
Yoskhinuy,  H. 

1962 

R 

19.9-51.6 

300 

Single  crystal;  near  normal  reflectivity;  neasured  in  vucuna  with 
aluminum  mirrors  as  reference  standard;  data  extracted  from  a  vurva. 

00 

TABLE  17,  SLrJ^L\RY  OF  MEaSLHEMLKTS  OX  THE  REFLECTIVITY  OP  SODIUM  FLUORIDE  (continued) 


Data 

Set 

So. 

Ref. 

Ko, 

Autbor(s) 

Year 

Me  thod 
Used 

Wavelength 

Range. 

Temperature, 

K 

Speclflcatlous  and  Remarks 

16 

67 

Rao,  K.K. ,  Moravec, 
T.J.,  Rife,  J.C., 
and  Dexter,  R.N. 

1975 

R 

0.04^-0.207 

30 

Single  crystal;  obtained  from  the  Karshav  Chemical  Co.;  clcavec  sp«.c- 
imen  of  1  cm  diameter  and  3  ma  thick;  specimen  kept  In  doriag 

reflectivity  measurements;  near  normal  reflectivity  obCji;5cd;  date 
extracted  from  a  curve. 

17 

71 

Sano,  R, 

1969 

R 

0.10S-0.12S 

78 

Single  crystal;  obtained  from  the  Harshaw  Chemical  Co.;  cleaved 
specimens  of  10  ma  x  15  im  x  0.17-2.50  tm  approxloatcly;  near  iior;^! 
reflectivity  obtained;  data  extracted  from  a  figure. 

IS 

71 

Saiio,  R. 

1959 

R 

0.059-0.210 

295 

Same  as  above  except  at  a  higher  temperature. 

19 

61 

Xakagawa,  I* 

1971 

R 

21.5-74.7 

293 

Single  crystal;  near  normal  reflectivity  mcasurcRence  made  la  a 
vacuum;  data  extracted  from  •  curve. 

20 

V 

Toskikl,  T,  and 

Klyaca,  T, 

1969 

R 

0.11-0.16 

273 

Single  crystal;  obtained  from  the  Harshaw  Chemical  Co.;  freshly 
cleaved;  normal  reflectivity  measured  in  vacuum;  data  extracted  from 
a  curve. 

TASLE  18.  experimental  DATA  ON  THE  REFLECTIVITY  OF  SOOIL'M  FLUORIOE 


(Wavelength.  X,  u®;  Teciperacure,  T,  K;  Reflectivity »  p} 


P 

A 

p 

X 

P 

P 

X 

P 

X  p 

DATA  SET 

1 

CATA  SET 

ICOXT.) 

DATA  3tT 

2<C0Ar.> 

DATA  SET 

3IC0KT.) 

DATA  SET 

3CCCnT*) 

DbiA  SET  3iCCNT 

T  =  2^i. 

S(..47 

a  .3u  7 

b.il93 

0.241 

4.1079 

6.669 

C.1132 

0*379 

0.1262  8.496 

19. 

Mali 

u  4 11 9  3 

4.239 

4.1491 

l.CCS 

b  *11 32 

C.392 

wa.3S<) 

DATA  SET 

2 

:.ii93 

0.222 

b  .1094 

0.613 

6.1133 

b.  393 

QATA  SET  * 

2i.**> 

4  .  *  9  J  4 

T  «  3ia. 

b 

1.1193 

0.219 

4  4  lb  £0 

6  *  44  3 

b  .  1 l3o 

b*  J9i 

T  s  77.8 

21. 

U.W329 

3 . 1 2  «  2 

4  •  2l3 

641199 

6 .66  3 

b • 1 13o 

4.  397 

22.  <^<4 

W...7 

4  >14  9l 

2  *£i  2o 

J.lllJ 

4.21c 

-.lb94 

4. 4.3 

6.1199 

C.39i 

2b. 99  4.432 

2  5  ♦ 

3. .51 

C.1J46 

b.i.2  t 

a  •  124  9 

a.:9a 

a. 1193 

•  *  b  b  3 

6 .1 lo  1 

4*  «»v  1 

c*.9c  J.Olb 

li»  S5 

2.2.4 

b  « 1v92 

c.aab 

3  .1214 

b.l77 

4  4 1 lb  b 

C.Cll 

6  *1163 

0*  399 

2. .97  0.195 

2^.32 

:.439 

b.  *«i  b  7 

y  :2t 

J.l2i: 

4.173 

6.1142 

b  *  623 

C.1139 

4.  39o 

23.9b  0.445 

23.93 

3.<.97 

a.  *w74; 

.t.bc  b 

341219 

0.133 

4  4 ll C  6 

6*C36 

0.1166 

4*  392 

2«..9^  4  *5o9 

;.5i5 

C.1473 

u  .1  2  t 

<3. 122b 

C.133 

b • llbb 

0*  to2 

b  4.Io3 

0.333 

2e».bO  It  .b97 

2**.  9  « 

U  .  9  1  S 

a.iw77 

4  44  22 

:  .123j 

b  4  lb  9 

04llb9 

b  *  4Q  5 

641172 

b.33« 

^  ^ 

:.  4^4 

0  •  1 «  ‘  c 

4  .  Cl 

4  •  1  2 

•  .  .91 

4*1113 

b.;33 

b.lllb 

.H5 

J.Tl  SET  5 

2  •  494 

b.l  4 

1.4247 

4  .  C 9<4 

6*1116 

b*  le3 

6.1173 

j*  :3i 

T  »  c93.4 

iv.2i 

.  .  49l 

b  «  1  J  94 

4  «  C  b  3 

<«4l29l 

4.C37 

0  * Illo 

6.176 

C.llf 3 

C.  3'49 

23.93 

» •  43  e 

b  .b  b  7 

a.l2S2 

4.C71 

041117 

6.192 

b  *1 173 

b  *3*2 

26.49  v.aas 

2  W  9 

;.423 

L.1141 

b.ba*. 

j  .  1 2  7  4 

4«bb7 

4.1124 

6.267 

4.1179 

0*  693 

bb • 93  4 • 4 l9 

2t.  'VO 

4.44. 

C . 1 *l2 

b  4  b  1% 

i  .  1 2  9  3 

4  4  bO  9 

;.iii9 

b  .  2I  3 

6.1179 

4.  tii 

21. ••7  b.3<»9 

23.32 

1.94  2 

3  4 11 1 0 

;..2i 

3 . 1 2  9  *4 

4.C04 

0.1121 

6  *224 

0.1152 

0.237 

c 1 . 9d  b . 4  o3 

3;. 

1.429 

U.  ik  119 

b  4b  3l 

4.13:9 

b.Cbl 

4.1123 

6.227 

6«1179 

b »  24  7 

22. <44  C.1C9 

3  1 . 1 

4.992 

b..37 

J  .1329 

0  •  b36 

J.1123 

6.2oe 

0*1192 

U  139 

b4»ll 

:3.29 

4 .399 

w • 1 12  2 

b4(.4  f 

b  4 l33b 

4*197 

0*1123 

6.233 

6 • 11 34 

6.22. 

23  •  bS  0.224 

3-«.79 

4.999 

4  •  1  124 

4  4  bO  b 

J  « 1 3«.o 

0  •u5(* 

4*llc3 

6*269 

b  *1194 

44  13* 

23. 9e  44*79 

59.  '!) 

4 . 3  H 

ti .  112  7 

4.143 

3.1333 

W.C94 

4*1129 

0*266 

C  *  1 1 9 1 

c.  i^r 

2**.'«o  b*5l6 

39.23 

4.913 

y.li32 

b  .1  2  5 

9.1383 

4  4  C9  3 

4*1129 

0.272 

4.1193 

0.  13* 

c*.  •  0.535 

34.^0 

;.37o 

a. 1133 

w  .  1 3  9 

j.i37H 

4.b35 

8*1131 

0.292 

0  *1199 

6.131 

2>«44  0.5b5 

.  .  4 

2.^34 

b.ili; 

2.193 

1 . 137q 

a.QSi 

4*1133 

C.299 

L...2b3 

C.  132 

2D*b'b  0.472 

•  .  .  >  9 

4  •  91  <* 

W  .  1  1  44 

4.l0« 

0*1133 

C.  316 

C  *  I2w6 

b*  122 

■»:.  23 

;.F66 

£.1146 

ti  .I4t 

DATA  SET 

3 

4.1135 

4 . 3l  1 

4 .1214 

O.llA 

OhTA  SET  6 

4  2.13 

w  •  09  9 

£.1147 

b.l93 

T  ■  77. Q 

0  •  1 1 3  7 

6*314 

6*12*2 

C*  1*  9 

T  s  3 7 i. 0 

4:.  7i 

;.633 

w.1143 

b  .c  1  b 

3.1137 

0*322 

6*1221 

b*  137 

4  3.29 

k  •  393 

4.1192 

M  a^b  9 

b«lc3l 

C.C36 

6.1137 

8.32  7 

0.1225 

3.105 

2l.-«9  8.J29 

W4.19 

4  •  >  4  t> 

C.113S 

b.2v2 

b.lbSE 

Q.C32 

4.1141 

0  .326 

0.1236 

0.192 

21.95  0.b=4 

4$.  .9 

•  •  94  1 

4.1138 

b.eci 

4 . lb  90 

b«C32 

4*1139 

b  •  32  9 

4.1232 

b.  691 

C2.'49  0  .<*  '«9 

4  0.13 

2.499 

l.llea 

4.233 

J •  11  9  9 

4.130 

1.1141 

C.3b9 

0.1233 

C.lb3 

22.95  0.*>b 

.  7.  s« 

2.41^ 

W.1109 

b.243 

3 . lb  02 

3.129 

4.1149 

C.352 

b.*237 

b.  4'17 

c3 • b  9  w . 2cl 

4  C  4 

4.347 

4.1  lO  b 

4  42*49 

j4lLe9 

0.121 

4.1145 

0.339 

0*1239 

6.  t9(» 

23 • 9o  6  4 3 9u 

4-4.34 

1.  •  3o3 

u.ll7j 

1.299 

j .1169 

0.617 

4.1149 

0 . 3®3 

9  .1239 

<••094 

2<».43  8.439 

^  1  .  •  9 

1.342 

C.1176 

4.297 

j.ia73 

4.113 

0  *1150 

0.367 

0.1249 

i.  UJ 

Eh.99  4.499 

32.39 

14329 

W.1131 

4  .249 

2 •147® 

g.cio 

o.ll5b 

04379 

4.1251 

u>094 

29. 4<*  0.4e4 

OD 

*■4 


k 


TABLE  19.  EXPERIMENTAL  DaTA  ON  THE  R.EFLECTlVlT':  OF  SODILM  FLUORIDE  (continued) 


P 

X 

D 

X 

P 

X 

0 

X 

P 

X 

P 

oata 

SET  b(CO>JT.I 

CflTA  SET 

/(COAT.) 

DATA  ser 

8<C0Nr.l 

DATA  set 

8IC0NT*I 

DATA  SET 

OCCO.-^T.) 

DATA  SET 

14(CON7. ) 

»  £.624 

33,  73 

J.97  3 

23.71 

U.432 

49,26 

1  ,2  7  8 

3J.  65 

2a  87a 

21 .44 

36 

3o«  3fa 

9.9bl 

23.97 

4*495 

5«. «  42 

y  .26  6 

31.39 

4a  9gy 

21.74 

2**48 

OiTfi 

SCT  7 

37.36 

•g.935 

24.18 

0.537 

52.21 

C  .246 

32,21 

;.9i8 

2<.j3 

O.wbi 

T  =  ; 

.  3  2  .  w 

3a.  g* 

u  .9  It. 

2h.39 

4*540 

53.53 

0*236 

32.84 

y.52» 

22.32 

W..86 

39.59 

y.e/o 

24.70 

0.527 

54,79 

0*23y 

33.44 

0.938 

22.68 

0.113 

.  J..2: 

39«<*3 

3«q99 

25.11 

.'*•.97 

56*40 

0*222 

34.11 

y.939 

23.12 

y.l50 

2  4.^  A 

1  *  .  g  2 1 

4.. 29 

O.S7i 

25.54 

0  «4b2 

58*24 

y.218 

35.06 

0.947 

23.29 
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TABLE  13.  EX?ER r>JENT,a  DATA  OX  THE  REFLECTIVITY  OF  SODIUM  FLUORIDE  (cootiaued) 


r.iTft  SiT 


%  .  1  .  9 

c • 1  Li 7 
3.11J7 
9.L194 

^•XZ49 

H • Ic 
s  •  :  9 

d.;2i2 


•  *  &  9  J 

«  •  *  £  7  3 
;.i277 
i*XlC9X 
b«L3.2 


w  ^  9  9 

.*  •!  .^>9 

i.;397 
j • 1 3  9^ 
t»*  1*» «  2 

i 

j • *  ndd 

M  •  L^99 
6  •  i  *•97 
V  •  ^*»3d 
btLSiS 
i.i5i7 


P 

2J  *:0MT.» 

i.ixj 
%  •  2 1  3 
;.337 

u  •  3m  9 
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«i  •  3  ju 
3*297 

3.272 
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TABLE  19.  SL>WARY  OF  MEASUREMENTS  ON  THE  TRANSMISSION  OF  SODIUM  FLUORIDE 


Data 

Sat 

So, 

Ref. 

No. 

Author<s) 

Year 

Method 

Used 

Wavelength 
Range,  lira 

Teeperaturc, 

K 

Specifications  and  Remarks 

1 

54 

McCarthy*  O.E. 

1965 

T 

2.20-16.8 

298 

Synthetic  crystal;  2.16  mn  thick;  polished  to  flatness  of  10  fringes 
of  sodium  D  line;  data  extracted  from  a  curve. 

2 

85 

McCarthy,  D.E. 

1967 

T 

0.171-3.00 

298 

Single  synthetic  crystal;  obtained  from  Harshav  Chemical  Co.; 
thickness  of  2.16  mm;  the  two  surfaces  of  the  specimen  were  parallel 
to  within  0.001  mn/ma  length;  polished  to  flatness  of  10  fringes  of 
the  mercury  green  line;  data  extracted  from  a  curve. 

3 

37 

Toraikl,  T.  and 
Miyaca,  T. 

1969 

T 

0.13-0.19 

298 

Single  crystal;  obtained  from  Harshaw  Chemical  Co.;  freshly  cleaved 
specimen  of  0.188  cm;  transalttance  measured  in  vacuum;  data  ex¬ 
tracted  from  a  curve. 

TABLE  21.  PEAK  POSITIONS  (Amax)  IN  Lm  AND  HALF-WIDTHS  (W>  IN  eV  FOR  THE  F,  R,  M,  AND  N 
ABSORPTION  BANDS  IN  SODIUM  FLUORIDE* 


Interionic 

F  band 

R)  band 

R2  ba  .  1 

M  band 

N  bands 

dist . ,  d 

(X) 

Temp. 

X 

max 

u 

X 

max 

X 

max 

X 

_ _ 

U 

X 

max 

2.31 

RT 

(0.328)'i 

(0.381) 

(0.412) 

(0.516) 

0.335 

0.70 

0.415 

0.505 

0.16 

0.340 

0.51 

0.507 

0.341 

0.342 

0.510 

NT 

0.332 

0.50 

0.498 

HT 

0.336 

*  Values  were  taken  from  Ref.  (69]. 

^  Values  given  in  parentheses  are  calculated  from  the  Ivey  relations  (70]. 


F 

band 

A  =  703  d‘' 

max 

for  NaCl  structure,  X  *  251  d^*^  for  CsCl  structure 

max 

Ri 

band 

A  =  816  d’ 

max 

. 

R2 

band 

A  =  884  d'' 

max 

.  84 

M 

band 

A  =  1400  d' 

max 

1  «  9  8 
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TABLE  22.  RECOMMENDED  VALUES  ON  ABSORPTION  COEFFICIENT  OF 
SODIUM  FLUORIDE  IN  IR  REGION  AT  300  K 


cm  * 

X,  ym 

Absorption  Coefficient,  cm"* 

Intrinsic* 

Observ^dt 

(Selected) 

6.000E+02 

16.7 

3.2E+1 

7.000E+02 

14.3 

9.1E+0 

7.4E+0 

8.000E+02 

12.5 

2.6E-H) 

2.7E+0 

9.000E+02 

11.1 

7.3E-1 

8.0E-1 

9.434E+02 

10.6 

4.2E-1 

5.5E-1 

l.OOOE+03 

10.0 

2.1E-1 

1.075E+03 

9.30 

8.1E-2 

2.7E-1 

l.lOOE+03 

9.09 

5.9E-2 

4.6E-2 

1.200E+03 

8.33 

1.6E-2 

1.300E+03 

7.69 

4.8E-3 

4.8E-3 

1.400E+03 

7.14 

1.3E-3 

1.4E-3 

1.500E+03 

6.67 

3.9E-4 

1.600E+03 

6.25 

l.lE-4 

1 .700E+03 

5.88 

3.1E-5 

1.800E+03 

5.56 

8.9E-6 

1.887E+03 

5.30 

3.0E-6 

1.900E+03 

5.26 

2.5E-6 

2.000E+03 

5.00 

7.2E-7 

2.100E+03 

4.76 

2.0E-7 

2.200E+03 

4.55 

5.8E-8 

2. 300E+03 

4.35 

1.6E-8 

2.400E+03 

4.17 

4.7E-9 

2.500E+03 

4.00 

1.3E-9 

2.600E+03 

3.85 

3.8E-10 

2.632E+03 

3.80 

2.5E-10 

*  Intrinsic  values  were  calculated  according  to  Eq.  (26) 
with  uncertainties  about  410Z. 


“^Values  in  this  column  are  the  total  absorption  coefficient 
which  are  either  lowest  reported  or  those  used  to  define 
the  constants  in  Eq.  (26).  Uncertainties  of  these  values 
are  about  ±10%. 
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3.3.  Sodium  Chloride,  NaCl 

Pure  rock  salt  Is  uniformly  transparent  from  0.2  pm  in  the  ultraviolet 
to  12  pm  In  the  Infrared.  In  the  region  of  IS  pm  the  absorption  Increases 
rapidly.  Rock  salt,  In  moderately  thin  pieces,  may  be  expected  to  transmit 
several  percent  of  the  light  up  to  wavelengths  as  long  as  26.0  pm.  However, 
a  plate  1  cm  in  thickness  is  completely  opaque  to  radiation  of  wavelengths 
greater  than  20  pm. 

Rock  salt  has  long  been  a  favorite  material  for  infrared  spectroscopy. 

It  polishes  easily  and,  although  hygroscopic.  It  can  be  protected  by  evaporated 
plastic  coatings  on  Its  surfaces.  It  shows  excellent  dispersion  over  Its  entire 
transmission  range.  It  has  been  difficult,  however,  to  obtain  natural  rock 
salt  crystals  of  sufficient  size  and  purity  for  making  optical  components. 

As  crystal-growing  techniques  advanced,  synthetic  sodium  chloride  crystals 
have  been  grown  commercially  up  to  30  inch  diameter  and  half-ton  In  weight, 
making  this  ma:erlal  readily  available  for  large  optical  parts  and  thus  stimu¬ 
lating  the  design  and  construction  of  infrared  instruments. 

Measurement  of  the  refractive  index  of  sodium  chloride  dates  back  to  1871, 
when  Stefan  [86]  determined  the  refractive  indices  of  a  rock  salt  prism  for 
solar  lines  B,  D,  and  F.  Since  then,  a  large  amount  of  data  In  the  transparent 
region  has  been  contributed  by  a  number  of  investigators,  among  them  are  Martens 
[87],  Paschen  [88],  and  Langley  [89] .  They  used  either  the  deviation  method 
or  interferometry  In  their  experiments.  It  was  not  until  1929  that  measure¬ 
ments  were  carried  out  beyond  the  transparent  region  in  the  Infrared.  Kellner 
[90]  determined  refractive  Indices  of  NaCl  In  the  23-35  pm  region,  based  on 
Information  on  transmission  and  reflection  of  thin  specimens.  In  the  vacuum 
ultraviolet  region,  Rossler  and  Walker  [91]  observed  the  region  from  0.0A76 
to  0.2480  pm,  and  Miyata  and  Tomiki  [92]  studied  from  0.10  to  0.25  pm.  Data 
on  the  refractive  Index  are  now  available  from  0.0476  pm  up  to  300  pm  and  at 
2000  pm.  It  was  found  that  refractive  index  data  in  the  transparent  regions 
for  colorless  natural  rock  salt  are  in  close  agreement  with  those  for  synthetic 
sodium  chloride  crystal  with  discrepancies  occurring  in  the  third  decimal  place. 

LI  [33]  reduced  the  then  available  experimental  data  on  the  refractive 
Index  to  a  common  temperature  of  293  K  and  after  careful  critical  evaluation 
and  analysis  adopted  a  Sellmeler  type  dispersion  equation  to  evaluate  the 
refractive  index  at  293  K  in  the  wavelength  range  0.20-30.0  pm: 
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n‘  =  1.00055  + 


0.19800 


0.48398  X 


^  0.38696  X^  ^ 


0.25998  X^ 


X^-(0.050)^  X^-(O.IOO)^  X^-(0.128)''  X^- (0.158)^ 


0.08796  X^  ^  3.17064  X^  ^  0.30038  X^ 

X^-(40.50)^  X^-(60.98)^  X^-(120.34)^ 


where  X  is  in  units  of  ym. 

Investigations  of  absorption  coefficient  for  practical  applications  are 
generally  classified  into  three  wavelength  regions:  the  ultraviolet  and  the 
infrared  limits  of  the  transparent  region  and  the  transparent  regions.  In 
the  ultraviolet  side,  the  purposes  of  the  studies  were  to  Investigate  the  ex- 
clton  states  in  the  crystal  and  to  determine  the  Urbach-rule  parameters.  Roessler 
and  Walker  [91]  determined  the  absorption  index  of  NaCl  In  the  spectral  range 
from  0.047  to  0.248  pm  by  a  Kramers-Kronig  analysis  of  reflection  spectrum. 
Evidenced  by  the  strong  temperature  dependence  of  reflectivity  in  the  exciton 
region  and  the  appearance  of  spln-orblt  split  doublets,  the  surfaces  of  the 
specimen  examined  were  believed  to  be  near  perfect.  Kobayashl  and  Tomiki  [93] 
studied  the  effects  of  impurities  on  the  absorption  coefficient  and  found  sig¬ 
nificant  differences  between  crystals  in  the  spectral  range  from  0.171  to  0.231  ym. 
The  main  soruces  of  such  discrepancies  were  the  presence  of  hydroxyl  ions  and 
dislocations  in  the  crystals.  Miyata  and  Tomiki  [94]  and  Tomiki  et  al.  [77) 
studied  the  absorption  of  NaCl  in  the  region  0.156  to  0.205  ym  for  the  purpose 
of  determining  the  Urbach-rule  parameters  and  finding  the  features  character¬ 
istic  of  the  intrinsic  tall.  Through  a  systematic  observation  and  analysis 
they  found  the  following  empirical  relations  among  certain  parameters: 

E  =  8.025  eV 
o 

a  =  1.2  X  10‘°  cm~' 
o 

h  f  =  9.5  meV 

a  =  0.741 

so 

for  the  expression  of  absorption  coefficient  of  the  intrinsic  tail 
i(E,T)  =  exp  [-Oy(T)  (E^-E)/kTl 


2kT  .  .  hf 

°so  hf  2kT 


(28) 


Measurements  of  absorption  coefficient  at  the  Infrared  side  were  made 
for  the  purpose  of  studying  the  optically  active  lattice  vibrations.  On  the 
short  wavelength  side  of  the  reststrahl  band,  where  a  photon  is  absorbed  and 
two  or  more  phonons  are  generated,  multlphonpn  absorption  can  occur  and  lead  to 
absorption  coefficients  that  range  from  10”’  cm”'  to  100  cm”',  depending  on 
the  number  of  phonons  generated. 


Measurements  of  the  absorption  coefficient  in  the  transparent  region  are 
relatively  recent  events  as  the  development  of  high-power  IR  lasers  has  led 
to  a  need  for  better  characterization  of  IR  window  materials.  Among  other 
things,  the  absorption  coefficient  plays  a  decisive  role  in  determining  whether 
a  material  is  adequate  for  laser  optical  components.  For  this  reason,  absorp¬ 
tion  coefficients  of  a  number  of  selected  materials  were  investigated  at  wave¬ 
lengths  of  laser  Interest.  Sodium  chloride  is  among  the  candidate  laser  window 
materials  and  its  absorption  coefficients  at  wavelengths  1.06,  2.7,  3.8,  5.3, 
and  10.6  Urn  were  intensively  studied  la  order  to  determine  the  influencing 
factors  that  contribute  to  the  extrinsic  absorption.  These  studies  are  very 
informative  and  provide  clues  and  means  for  material  preparation  and  parts 
fabrication  in  order  Co  minimize  the  extrinsic  components  in  the  absorption. 
Callfano  and  Czerny  [95]  examined  the  region,  11-14  um,  at  room  temperature. 
Barker  [38]  measured  the  region,  11-20  pm,  at  temperatures  from  300  K  up  Co 
1105  K,  31  degrees  beyond  the  melting  temperature  of  NaCl.  Harrlgan  and  Rudko 
[96]  obtained  the  10.6  pm  absorption  coefficient,  1.3  x  10”’  cm”*,  for  NaCl 
by  a  COj  laser  calorimetric  method.  This  value  was  believed  intrinsic,  as 
evidenced  by  the  fact  that  no  noticeable  Improvement  could  be  obtained  by  im¬ 
provements  in  purity  and  growth  techniques. 

Deutsch  [12],  using  a  differential  technique  with  a  dual  beam  spectrometer 
measured  the  absorption  coefficient  for  the  wavelength  range  from  11.7  to  20  pm, 
at  room  temperature.  Together  with  data  from  earlier  investigations,  it  was 
found  that  the  absorption  coefficient  in  the  multiphonon  absorption  region 
can  be  represented  by  the  expression 


a 

where  v  “56.0  cm”*,  and  a  - 
o  o 

ranges  of  a  “  0.001  to  44  cm”' 
the  exponential  relations  hold 
the  extrapolated  values  at  5.3 


•  a  exp  (-v/v  ) 
o  o 

2.4273  X  10*  cm”*.  This 

and  X  •  10.6  to  28.1  pm. 

for  the  lower  wavelength 

pm  should  be  6  X  lO”'". 


(29) 

relation  covers  the 
It  is  not  known  If 
regions.  If  they  do. 
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Harringcon  and  Hass  [761  studied  Che  tetapetature  dependence  of  oultlphonon 
absorption  at  a  wavelength  of  10.6  vim,  from  room  temperature  to  near  the  melting 
point,  by  the  calorimetric  method.  It  was  observed  that  the  absorption  coef¬ 
ficient  Increases  monotonlcally  with  temperature  as  It  would  be  anticipated 
for  the  near-intrinsic  absorption  of  the  crystal.  Based  on  their  high  temper¬ 
ature  (above  450  K)  results,  the  extrapolated  value  at  300  K  is  In  close  agree¬ 
ment  with  that  of  Horrlgan  and  Rudko  196].  However,  their  experimental  values 
in  the  range  below  450  K  are  considerably  higher  than  the  extrapolated  values. 
Their  value  at  300  K  is  2.8  x  10“^  cm"*,  apparently  higher  than  1.3  x  10"*  cm"* 
reported  by  Horrlgan  and  Rudko.  This  situation  is  quite  similar  to  the  case 
of  KCl  whose  10.6  pm  absorption  is  complicated  by  the  existence  of  a  surface 
absorption  band  at  9.5  Um.  The  only  difference  between  NaCl  and  kCl  is  that 
the  intrinsic  absorption  of  NaCl  is  about  2  to  3  orders  of  magnitude  higher 
than  that  of  KCl  while  the  value  of  surface  absorption  observed  In  the  case 
of  KCl  is  about  one  order  of  magnitude  higher.  Aa  a  result,  contribution  forra 
surface  absorption  dominates  the  10.6  um  absorption  of  KCl,  whereas  the  reverse 
is  true  in  the  case  of  NaCl  for  a  surface  absorption  of  similar  magnitude  and 
spectral  location. 

Hass  et  al.  [97]  used  an  improved  laser  calorimetric  technique  In  the 
determination  of  the  1.06  pm  absorption  coefficient  for  NaCl.  The  observation 
of  the  temperature-time  curve  (thermal  rise  curve)  indicated  that  the  slope 
of  the  curve  during  the  lasing  duration  Is  constant  and  corresponds  to  an  ab¬ 
sorption  coefficient  of  7  x  10“‘  cm"*,  which  Is  the  lowest  value  of  absorption 
coefficient  reported  so  far  for  a  crystalline  material.  In  this  technique, 
if  the  slope  varies  with  time,  the  Initial  slope  of  the  curve  corresponds  to 
the  bulk  absorption.  With  elapsed  time,  surface  absorptions  and  other  contri¬ 
butions  are  revealed  as  evidenced  by  an  Increase  in  the  slope. 

Allen  and  Harrington  [98)  measured  the  total  absorv  ion  coefficients  at 
Infrared  laser  wavelengths  of  2.8,  3.8,  5.3,  9.27,  and  10.6  pm,  using  the  calor¬ 
imetric  method.  The  samples,  cut  from  a  given  boule,  were  react ivc-atmosphere- 
processed  single  crystals.  It  was  found  that  samples  of  higher  purity  exhibit 
lower  absorption.  Although  all  samples  indicated  essentially  intrinsic  absorp¬ 
tion  at  10.6  pm,  absorption  at  other  wavelengths  were  considerably  higher  than 
the  intrinsics.  Such  excess  absorption  ate  mainly  due  to  surface  absorption 
and  chemical  impurities,  which  play  an  Important  role  at  low  Intrinsic  levels. 
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Ac  3.8  unii  Rosenstock  ec  al.  [99]  studied  samples  procured  from  a  wide  variety 
of  sources  and  found  that  the  bulk  absorption  coefficient  was  9  x  10”''  cm”' 
and  the  surface  absorption  4  x  10”^  cm”’.  Rowe  and  Harrington  [100]  studied 
the  temperature  dependence  of  absorption  coefficient  at  10.6  pm,  in  the  tem¬ 
perature  range  from  100  to  300  K.  Combined  with  the  results  of  Harrington  and 
Hass  [78],  they  found  that  the  multiphonon  theory  of  McGill  and  Winston  [111] 
adequately  fit  the  experimental  data. 

Figures  15  to  18  are  plots  of  the  available  data.  The  pertinent  Information 
of  each  data  set  and  the  corresponding  original  values  are  given  In  Tables 
23  to  26.  In  addition,  available  Information  and  data  on  tbe  reflectivity 
and  transmission  are  also  presented  In  the  same  manner  (in  Figures  19  and  20 
and  Tables  27  to  30)  for  completeness  and  comparison.  For  the  visible  and 
near  visible  regions.  Table  31  gives  the  spectral  positions  of  the  well-known 
color  centers.  Noticeable  absorptions  are  likely  to  occur  at  these  centers 
when  the  crystal  is  exposed  to  ultraviolet,  x-ray,  or  high  energy  radiation. 
However,  these  absorption  bands  may  disappear  at  high  temperature  or  by  appro¬ 
priate  radiation  exposure,  resulting  from  the  so-called  "thermal  and  optical 
beaching. " 

Recommended  room-temperature  values  given  In  Table  32  were  calculated 
according  to  Eq .  (29).  In  the  range  between  11  to  23  pm,  these  values  are 
supported  by  measurements  of  Callfano  et  al.  [95]  and  Barker  [38].  It  appears 
that  NaCl  has  high  Intrinsic  absorption  In  this  region.  If  Eq.  (29)  holds 
In  the  region  <5  pro,  the  Intrinsic  absorptions  In  this  region  are  lower  than 
10”'*  cm.  However,  like  most  of  optical  crystals,  one  expects  to  observe  an 
absorption  band  In  the  range  between  2.6  to  2.8  pm  due  to  the  hydroxyl  Ions 
In  the  crystal.  This  absorption  band  can  be  reduced  or  eliminated  through  Im¬ 
proved  crystal  growing  techniques.  It  should  be  noted  that  the  values  In  the 
"Intrinsic"  column  are  the  lowest  limits  that  one  can  obtain  for  Ideal  samples. 

In  practice,  the  observed  values  are  generally  higher  than  the  limiting  values 
at  low  absorption  levels.  Unless  values  appear  In  the  "observed"  column,  the 
limiting  values  are  considered  as  guidelines  for  estimation  and  Investigation. 

Although  It  was  not  the  Intention  of  this  study  to  compile  and  evaluate 
the  absorption  data  In  the  vacuum  ultraviolet  region.  In  order  to  assist  users 
to  obtain  a  total  picture  of  the  available  absorption  data,  a  plot  of  available 
data  In  this  region  Is  given  In  the  Appendix  oi  this  report. 
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23. 

S..>:»vhY 

or  >:t  ‘.s;  ;v; 

ti.MS  or:  l.tL  AhSOKMICS 

C4;i.rricii;M  or 

SOOH'M  ChlXlKIiH!  iv».  minln  r  Di  ;>«.  ndu'r..'e  ) 

t  .  t  a 

Set 

’  o. 

kef. 

.So. 

Author(.s) 

Ye-.r 

>h- 1  iiod 

Lsed 

Wavwnur.bcr 

K..n"e, 
cm  * 

Tccperaturc 
Rani;e,  K 

Spec  if  lea  t  ions  and  K.  rarks 

1 

91 

Rocfi«iler,  D..M.  and 
WvAI  kc  r  •  U .  C  • 

1968 

R 

5.64xl0‘-2.1xl0‘ 

300 

Sinj.lc  crystal;  obtained  iron,  the  Harshav  Clur.ic.al  Co.  or  the 
*..'c-.tin/.!*.)uso  r.Kctric  Corp.;  j'psorpticn  coefficients  Jeriv^-d 
fron:  a  Kr.-.r:!c-rs-Kro;\ii;  analysis  of  the  near  norri.ll  refUcticn 
spectra;  data  extr.jcted  frox.  a  table. 

101 

Caerny,  M. 

1930 

T 

2. Ixl0'-2.9xl0^ 

293 

Crystal;  pl.uc  specinens  of  thfckacsscs  S,  14,  19,  24  r.n; 
trans"ti  t  tances  measured;  .jbsorj>tlon  roef  f  ic  ient  s  deduce  from 
the  exponential  decay  relation;  data  extracted  from  a  cable; 
temperature  not  j;lven,  293  K  assu-..-d. 

101 

c*erny,  M. 

1930 

T 

6.5xlO‘-1.54xlO" 

293 

Similar  to  above  except  for  speci-ens  of  various  ib.ickr.t  ;.ses 
from  20  to  335  mm. 

4 

102 

C.irturin^t,  C.H.  and 
Cherny,  M. 

1934 

2 

9.3xl0'-1.36xl0' 

293 

Crystal;  chin  pl.itc  specimen  of  60  rjc;  absorpt ion  coef f icKnts 
deduced  from  transmittance  and  thickness  measurements;  data 
extracted  from  a  figure. 

102 

Cartwright,  C.H.  and 
Cherny,  M. 

1934 

Z 

55.7,69.3 

293 

Similar  to  .above  except  for  specir^n  of  97  ioz  thick. 

102 

C.irtwrighc ,  C.H. 
Czerny,  M. 

1934 

Z 

4.53xlO'-1.37xlO' 

293 

Similar  to  above  except  for  specimen  of  147  mn  thi<:k. 

7 

10? 

Cartwright,  C.H.  .nnd 
C/erny,  M, 

1934 

7. 

44,7-78.0 

293 

Similar  to  above  except  for  speeimon  of  237  r.Q  thi.k. 

S 

jo: 

C,.fiwrigbc,  C.H.  .and 
Czerny,  N. 

1934 

7. 

42.S-52.5 

293 

Similar  to  above  except  for  speci^tti  of  3S0  f.m.  thick. 

9 

95 

f.'.il  ifano,  S.  and 
Czerny,  M. 

1958 

T 

7. 14xl0--9.1xI0* 

293 

Crvrital;  block  specimens  of  10.52  and  16.77  cn;  extinction 
cuif f i c ieats  determined  from  trans'.ictaice  rita‘<uremrnis;  d.it.i 
exiracivd  from  a  figure. 

ij 

Jt 

r.irki-r,  A.J. 

1972 

R 

4,4xl0’-7.0xl0-’ 

300 

Synthetic  cryst.il;  hir,!i  purity;  lichly  polis-heJ  -.i-ci-cn  of 

1-2  r»m  thick;  absorption  coefficients  d«  dv,.  ».d  from  r-.  a^ure- 
jiieuts  of  reflectivity;  absurpi  ion-ccef  f  i  r  U  nt  I'uj  cv.Lrjct.d 
from  a  figure. 

i- 

38 

h.irkcr,  A..I. 

1972 

R 

5. Ixl0'-7.4xl0' 

615 

Siriil  ir  to  above  except  at  a  higher  tv'  poTaiurc. 

ik 

liiriur,  A.J. 

197'' 

R 

5.2xl0--7.7\10- 

775 

Sir.iilar  lo  alu»vo  evcv.pt  at  a  ;.ip':ier  tv  px.'..t'.re. 

n 

38 

r.-.rker,  A.J. 

1972 

R 

5.4xIO--8.IxlO' 

935 

Sirillar  to  above  ixce;*t  at  a  hi)-,;>vr  tv  ..'v’r.Uure. 

i'-. 

38 

8.irker,  A.J. 

1972 

R 

5.6x10' -b.OxlO' 

DOS 

Molten  X.iCl  specimen  of  1-2  rin  liiivs;  r.'f  1  v'«  t  i  v  i  t  y  "v  i-jjc- 

mcntii  cjrrlcd  out  in  a  laij;viy  .!>  -.1  •  o.i.'^.orv ;  .li'  ora¬ 
tion  \:ucf  f  icii  nis  JoJuct.‘\]  •u.^wu  ,^1  iv-n- 

cocfficiont  dntn  extracted  froru  a  figure;  r.elting  tv:  j'er  ;iurc 
of  NoCl  Is  1074  K.  o 


TAPiLi:  23.  SiyelAHV 

OF  Ml  AS'JKi 

TUK  .^l.^OsFilo:;  co.:fticu. 

NT  Or  .SO. 

L>  ita 

St-c 

.‘.o . 

.‘ief. 

No. 

.\ucnjr  (s) 

Year 

Method 

Used 

.vjvir.x.-.ucr  ^ 

„  Tenperatu; 

Kanr.c,  - 

“i  Ran^e,  k 

cm  ■*  °  * 

13 

12 

Dvutsch,  T.F. 

1973 

T 

3.0xl0‘'8.Sxl0' 

300 

16 

77 

Tonikl.  T., 
yiy.ita,  T. ,  and 
Tsuk.i.-oto,  H. 

1974 

R 

6.37xl0'.6.50xl0‘’ 

10 

17 

i03 

Ikeznwa,  M.  and 

1973 

R 

9. 3xl0' -1.6x10’ 

1.8 

18 

U2 

Owens,  J. 

1969 

T 

0.31-4.0 

298 

19 

93 

Koh.ny.nshi,  K.  and 
Tonlki,  T. 

1960 

R 

«.3xlO'-5. 83x10' 

285 

20 

97 

K. ,  Davison, 

J.W. ,  Rosv-nstock, 

H.B.  jiid  babiskln,  J. 

1975 

C 

9434 

298 

21 

08 

Allen,  S.U.  and 
ll.irringcon,  J.A. 

1978 

C 

943.4,1079 

298 

08 

Al  1  an  ,  S .  D.  .ind 
Harrington ,  J.A. 

1978 

C 

943.4-3371 

29S 

23 

98 

AlJen.  S.D.  .nnd 

M.>r r i u;. on ,  J.A. 

1978 

c 

943.4,1079 

298 

24 

98 

Allen,  .S.D.  .md 
H.irrington,  J.A. 

1978 

c 

943.4-3371 

298 

2  3 

104 

h.irrijt;'.tnn,  J.A.  , 
Diithli-r,  C.J.,  r.ittcn, 
F.U.  ...id  ll.isA,  M. 

1976 

c 

449-879 

300 

26 

104 

ll-rringfon,  J.A. 
ec  al. 

1976 

c 

411-713 

80 

I 


{ VI*.  CHLOK'  ID:.  (t'.iVi  truuhi-r  Di  |*i‘i  Jw  ii'  v)  (continued) 


Spec  i  f  i cut  ions  und  Ker:,nrks 

Single  cryst.ul;  obCniniJ  froi  Optovuc  Co.;  spoiir.vn  o: 
di.ir.i'ter  .and  2.34  cn  ..bsorpt  ion  cocf  f  i  cicni .  oe  t  v  r- j  ;uu 

usinf,  a  dii  f  er.^-ntinl  leclmiquc  with  a  dual-be.am  spectrophoto¬ 
meter;  data  fxtr.ictid  iron  a  fi^^uro. 

Sln:;lc  cryst.al;  obioined  from  ti.c  H.irsh.aw  Chcr.ic  il  Co.;  ab¬ 
sorption  coei'f  icieius  deduced  from  rcfli-ction  spectr.-.;  duta 
cxir.actod  from  n  fijjure. 

Single  tryst.il;  r*’®”’  pore  synthesized  prvdors  di^.tilU'd 

in  vacuum  auJ  zoned  refined  in  a  quartz  tube  in  citletine  gas; 
cleaved;  gvoMutry  not  .specified;  data  taken  from  a  lurve. 

Single  cryst.ll;  obtained  from  t!>e  H.irshaw  Clunleal  Co.; 
cylinder  shaped  spiclmcn;  filled  resonant  cavity  nethod  ll••od 
for  Rc.i.suring  Jielceiric  consi.ant  .md  loss  tangent;  ub.>o:,i- 
tion  coefficient  then  determined;  data  extracted  from  a 
figure . 

SinijJc  ery.stal;  grown  by  vacuum  distill.ition;  cleaved  speci¬ 
mens  of  0.06-1.0  mm  thick;  absorption  coefficients  reasurvd 
with  a  v.icuum  ultraviolet  spectropiiotoi  v  ivr;  data  c.\tr.<ctvj 
fro3»  a  figure. 

Single  crystal;  obtained  from  the  il.trsli.iv  Chc'.r:ical  Co.;  rec- 
t.ingular  parallelepiped  specimen  of  1.2  cm  x  1.3  ca  x  10.3  cn; 
laser  calorimetric  mciliod  used  a. id  the  thertaal  ri.so  curve  ob¬ 
tained;  bulk  absorption  coefficient  determined  from  the 
initial  slope  of  Che  curve. 

Single  cryst.il;  produced  by  rcaciive-almosphere-process; 
s.:.»|>lcs  sectioned  from  a  given  boulc;  c.'ilorineiric  method 
os«*d  .and  total  absorption  determined;  dat.i  extracted  froa  a 
t  .^b  1  c . 

Same  as  .ihove  but  for  a  saaplc  from  ocher  sociie:i  of  th.e 
boolc. 

Same  .ns  above. 


S.iinc  as  above. 

Single  cry'.t.il  ;  obiained  from  the  H.irsli.kw  t.'Iumivai  Ca.;  i.vpvr- 
i.-:iental  details  not  given;  cJ.ita  exif.icted  from  j  fij.ure. 


S.irie  as  above . 
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TABLE  23.  SU.-WA/.Y  OF  .HF.ASUKILME-NVS  ON  THE  ABSORPTION  COEFF 


D.4ca 

Set 

No. 

Kef. 

No. 

A><thor(s) 

Year 

Method 

Used 

Wavenumber 
Range, 
cm"  * 

27 

94 

.Mlyoca,  T.  and 
Tomiki,  T. 

J967 

2 

6-07xa0'-6. 36x10* 

28 

94 

Miyata, 

Tcmlkl, 

T.  and 

T, 

1967 

Z 

5.10xl0‘-6.36xJ0' 

29 

94 

Miy.iCo, 
Tomlkl , 

T.  and 

T. 

1967 

Z 

5.87xl0'-6.33x)0' 

30 

94 

Miyoca, 

Tomiki, 

T.  and 

T. 

1967 

Z 

4.96xl0'-6.12xl0' 

31 

94 

Mly..ce, 

Tonlkl, 

T.  and 

T. 

1967 

Z 

5. 58x10* -6. 30x10' 

32 

94 

Mlyata, 

Ti.niki, 

T.  and 

T. 

1967 

Z 

5.99xlO‘-6.!3xlO' 

33 

94 

MiyaCa, 

Toffliki, 

T.  and 

T. 

1967 

z 

5.64xl0“-5.98xl0' 

34 

94 

Mi'/uta, 
To;:,  Ik  i , 

T.  and 

T. 

1967 

z 

4.95xlO*-5.99xlO' 

35 

94 

Miyat.:, 

Tomiki, 

T.  and 

T. 

1967 

2 

5.39xlO*-5.74xlO' 

3(> 

94 

Nlyata, 

Tu:Tiki, 

T.  ai.d 

T, 

1967 

Z 

4.8ixlO‘-5.7<ixIO' 

37 

94 

.Viy.ic  i, 

T.  ...id 

T. 

1967 

Z 

5.19xl0*-5.60x;0' 

38 

‘>4 

Mly.Jt.i, 

Tonlkl, 

T.  .lad 

T. 

1967 

z 

4.83x!0‘-5.60x;0' 

39 

23 

C.  ir.ol  ,  L.  .  Happ,  )!. 
.ind  U'ebcr,  R. 

,  1559 

T 

3.2-33 

40 

105 

Celck, 

R. 

1962 

Z 

U<)-I81 

1 


29« 
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TABLE  23.  SL*>^L\RY 

OF  MEASCRt-SENTS 

ON  THE  ABSORPTION 

COEFFICI.ENT  OF 

SODl LM 

CHLORIDE  C'-^vciuimber  Dependence)  (continued)  ® 

')<>ca 
5:^  t 

So. 

Ref . 

No. 

Author(s) 

Year 

Method 

L'sed 

^  Waveni.niber 
Range, 
csj”  * 

Ter.perature 
Range,  K 

Specifications  and  Remarks 

4.1 

105 

Celck,  R. 

1962 

Z 

60-143 

298 

Sjr.il.ir  to  above  except  for  thin  specisr.er.  shaved  fron  the 
bulk. 

42 

106 

Cercwrls^c*  C.H.  and 
Czerny •  K. 

1933 

2 

83-143 

293 

N.itural  NjCI  crystal;  thin  plate  5,pccir.ens  of  21.5  to  N7  ..;i 
chick;  abfi'rptlon  coefficients  doterninad  fron  the  tra!-.s.r.i!»- 
slon  fncasuremcnc ;  data  extracted  from  a  table. 

43 

107 

Dotschy  H.  and 

Ha??,  H. 

1964 

T 

3.2-11 

300 

Single  crystal;  plate  specimen  of  150  cua  thicA;  absorption 
coefficient  deterxined  from  cransalssicn  mcasurerencs;  data 
extracted  from  a  figure. 

'«4 

107 

0o(£ch,  H.  and 

K-pp,  H. 

1964 

T 

3. 3-8. 2 

360 

Sane  as  above. 

43 

107 

Dotsch,  H.  and 

Hjpp,  H. 

1964 

T 

3. 3-8. 2 

280 

Sane  at  above. 

46 

107 

0o:sch,  H.  and 

H.pp,  H. 

1964 

T 

3.3-8. 2 

200 

Sene  as  above. 

47 

107 

Dotsch,  H.  and 

Happ,  H. 

1964 

T 

3. 3-8. 2 

120 

Sane  ae  above. 

48 

107 

Docsch,  H.  and 

Happ,  H. 

1964 

T 

3. 3-8. 2 

80 

Same  as  above. 

49 

108 

Jianov,  E.M.  and 
Irisova,  N.A. 

1966 

r 

5 

298 

Natural  crystal;  plate  specimens  of  12  and  16  ma  thick; 
absorption  coefficient  determined  from  transmission  neasuru- 
ncut;  data  extracted  fron  a  table. 

50 

99 

Roscnstock,  H.B., 
Gregory,  D.A. ,  and 
Harrlngto.i,  J.A. 

1976 

c 

2631.6 

298 

Single  crybi.ils;  obt..incd  fron  the  Nav.il  Research  I-»b.,  tl-.e 
Uarshav  Choaical  Co.,  and  the  Raytheon  Corp.;  mcclianlcally 
polished  and  chemically  cleaned  with  spectrograde  CCl.;  l.ttor 
calorimetric  ncchod  used;  data  extracted  from  a  table;  it  was 
found  that  the  surface  absorption  was  about  45  times  higher 
than  the  bulk  absorption. 

I 

i 
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TABLE  24..  EXPERTMLSTAL  DaTA  O;:  '’.‘HL  ABSORPTION  COEFFICIENT  OF  SODIL'M  CHLORIDE  (Wavenutaber  Depei.dence) 


;  Wdvonurr.ber ,  v,  >  ;i  T<; 

Ct  V  -j  V 

LiTA  ,£T  *  2AT«  iCT  Oifi  •- 1 T 

6*3501*5 

L«,97i*5  3*95ic*0  L*573i*5  6«l<ot*5  l..lo5i*5 

2»Co5i*5  *.5o5i*5  5*i9?<i*5 

••,3?ot*5  i«5?0{,*5  b.o'it.*?  I*l54£*5 

‘»p?/i*5  l*y'*3-*5  6*c'*3c*5  i*!**®!*^ 

•••55v1*5  i*3'»*L*5  5«-1v7i*5  l»i^5i*5 

L  t  ,  .  -r  i  *  s  l.sJ'*!*?  o*3ii;*3  i*li7£*5 

.••’.'i*:'  '-.5.')l*5  *.5 25. *5  l*l*.'>t*3 

*»9o-i*3  i*v.'ii*5  b.'rlJs.*? 

I«iH»v*v  9a373c*3  1*5. ..1*3  6*S9/(.*5  1*113£*9 

2.93t£*5  5*5}'*t*5  b.5o2i*5  l*i«3£*5 

l*-i^i*5  5#57;l*5  **'*»^t*5  o.525i*3  l.i39t*5 

.*••.  7^*9  5.5,*;i*5  I.h/oi*^  5*32-»-*5  l.-72£*5 

2*-:i'i*5  5»57:t»5  *••*0^1*5  b*gd7t*5  l«t5c£*5 

It-sl-si*?  5*73^i>5  i**»52£*3  a.«fc,ic.*5  l*C<*5c*3 

•  •''37i*3  5»-*5*'*3  i»**27-*5  5*5i7t*5 

1  •  1  7  I  *  >  5*1j>C.*9  I*-**;!*?  3«351».*5 

1#571i*7  i,3^5i*5  9#95;t-5  1..3o£*5 

1,3’..  ii»5  ^.Jl5i*5  •«37')i*5  ttiZ-it  l.a34£*5 

o.i7'*f*5  *..-2**i»5 

It*’-;*'.  ;,3i.*;*9  l*3o3i*3  o,5..dt*3  l««ict*5 

l.-fc3.*v  y*5i5i*3  i,555.,*5  o*-*7hi*5  I«,l6£*9 

l,:lv;*5  b,lv/t.*3  1,3^7i*9  6.'*3i;*5  l.*,***'*^ 

l.i.b;*7  o*355£*?  L,33li*3  o.35-*t*5  l.«.«.»£*3 

1,7 '‘"i*?  6»v5.*;*5  ••323_*3  b,**d£L*5  5«’<6-£*'* 

c*7*.Ji*5  l*3l5i*5  o*c27L*3  9*'<19£*h 

1.77^1*5  o*i:££*5  l*J,-'.*5  7,-59c*5  S*53^£*<* 

l*/55;*;  7,i.,ir*5  •.£<3£*5  7.3*«it*5  9,75S£*.» 

:.7:a:»5  7..7j;*9  /tBSal*?  9,677£*4 

1,73-*;*9  t.,j72i*5  *,£oo.*5  d,*»iJL*5  9,557£*.* 

*.7w«:;*5  o.o2ni*5  l,*.5v-*5  S*3‘j4t*3  S»5lt£*** 

;.Sd3£*5  6,334t*5  i*d'*dt*5  9,2*.3c.*5 

l.t77i*9  o.52«l.*5  -•23'*i*5  9*ic3L*7 

l,55l;*5  &.253i*i  9.55.1*5  Si,355£*9 

i.^Vj;*^  o.-*..£*5  l*wJdi*9  1. wit  1*0  S.Slbi*'* 

1.0 '.*5  c.7./5i*5  l,.i.^i*5  1.m35i*3  9»279i**» 

l,o2i£*b  o*722£*5  1.135c.*5  i.il7i*a  S.£3LE*W 

l,Gl3i*y  e.diiitb  i,ld;£*5  I..l«t3c.*a  9,l9**£**» 

l,b2bi*5  o,!S37i*5  **l77..*5  1,16'*E*9  9,1^3t*H 

1,S97i*7  e.B22c*5  l,i7Ji»7  1«a67£*o  9,H3£*V 


•r;p».-roigre,  T,  K;  Abiorpi iv').:  Cot f  f  it  ier.t ,  ii,  ca“M 


• 

V 

a 

- 

y 

HCGnT,» 

3ATA  SET 

l(COM,» 

DATA  S^r 

1 (CDsr  .> 

1  •  1  76£  *  6 

9.1731**. 

1,35  7t96 

6,  27i.i  >* 

1. 145i *0 

1  * i Soc  *o 

9. •32c  *9 

1 • Si  5  £*6 

6  •  355 1  *  *♦ 

1. 1 061 *e 

i.l'?7i*6 

5  .  <^5  2c 

l.i7wc*6 

9.  iJic  **» 

1 .1 55i *B 

i.ci^e.fc 

d.67lt*H 

1 .  c  3  7 1  *  6 

t. 3l5c*s 

1. 1 5d; *D 

1 • ic  5£ ♦ 6 

8  ♦  7  ii  i  *•* 

6 . 01 ot  *5 

b.295i*9 

l.3l3i*o 

l,i35c*c 

3.5931*9 

6. vl6£*5 

6»27.,t*9 

l.I  i:c*c 

i»497£*6 

d,9->  it*H 

5. 0411*5 

6. 253i*9 

1.345i*o 

i.2fe3£*6 

8,*.27t*4 

6. 7;9t*5 

6, 2591 *9 

9. 37: 1 *5 

« • 2 o9£  *6 

3  •387t*9 

5.9Ci4£*5 

6, 21Ci*4 

8,193c  *5 

1.295£*6 

3.397e*9 

o.i86£*5 

6 ♦ lo  9i *9 

9.5791 *5 

1 , 4 io  £*6 

6, 1  391  ♦<» 

7,2Clt*5 

e»  l29i*  4 

2 »  0 9oi ♦ 9 

i ♦ i 6  3c  *0 

8,:95.t  *1 

7,2o7t*5 

C.5S'5C*9 

2>4ooi *5 

1.  •.  Sic  *b 

8.113- *4 

7,23o£*5 

6,34*1*9 

1 ,  i 72 1 *5 

9. 3fc9£*9 

3 • .  09C  *9 

7.1991*5 

6,  It  3£  * V 

1,359£  *5 

9.359£*5 

7.9921*9 

6.952£*5 

5, 5o9i*4 

1, 1 491 *9 

9,:37£*t 

7  •  792c  ♦•* 

6. ol oi*  5 

5. 33  7 1*4 

6  »653i *9 

7.55i£*9 

6.-941*5 

5. 3'-oi*9 

3.0H1  *•. 

9 .296£*9 

7,419£*4 

5.d7A£*5 

5.£45t*4 

7.0991*3 

9, 21. £*9 

7,2981*9 

5. 9721*5 

9. 03  3  £  *5 

7,l77t*4 

5,3211*5 

DATA  i-T 

2 

l,;£9£*6 

7,: 97i*9 

5, 5511*5 

T  *  293.^ 

1 • wbo  €  *o 

7,.5o£**. 

5.232t*5 

1 ,  V  c  *  6 

'■.CiDi*.. 

5, 2i2 1  *  5 

2.«97£*2 

0 . 1  C-*C  ♦  4 

i,9ci£*6 

6.  '336£*4 

5. • ooi*  5 

2.7731*2 

7. 0791*4 

1  •  4  09C  *0 

6, 3  5  5c  *9 

*»,  99o£*5 

2.  Jt*2 

l,l55i *5 

1 « 1 o3  c*6 

6,8i5c*9 

4, 967: *5 

4.c3ii*2 

L.ooil*! 

1  , V i 9C  *0 

S,77v£*4 

*».557t95 

2  .  5i9i*2 

1.535i*5 

9  *  bS  7  £  *9 

0.73-1*4 

9.  04  at ♦ 9 

4 . 5«  5  1  *  4 

2.*59i *5 

9.6-7£*5 

6.69**c*4 

4. d79t*5 

2,439i*2 

2,lw5i *3 

9,627£*9 

6,6931*9 

d99i*5 

4 . 32  d£  *  2 

2,*.3-.l  *i 

9 ,5  67  c  *5 

6  .  £  1  2  e  ♦  4 

4,986t*5 

2.174£*2 

3,19oi *3 

l.t4j£*6 

6,573c*9 

5  •  3o9c*5 

l.C5l£*fc 

6,5I2c*4 

6.C  »9i*5 

DATA  $iT 

3 

1  •i£9£*6 

6,9*,tC*9 

6, 9911*5 

T  »  295. w 

1. 24l£*t 

6,9921*4 

7 • 2ol 1 ♦ 5 

l,329£*6 

6, 4  76£  *9 

8,4  561*5 

5, 96ct  *2 

1.38l£*6 

6,9521*4 

t. 916t*5 

I,422£*2 

H, 9b9i *2 

I  ,  3  98  £  *6 

6«939£  *'♦ 

9*  543t*5 

1.  J64£«2 

l,337i»£ 

I,m9£*6 

6, 9lli*4 

i..a39i*6 

6,979i*1 

n 

1,397£*6 

o.395c*4 

l.«93£*6 

JIIA  Sc  r  V 
T  =  293.0 

1.3o«i*i  2*  2  i**£  *2 
1,*;52£^2  i»77  3c*2 

1.. .*9i*d  i.‘*7i£»2 
i.w-!»ri*c  ;,27£i*2 
5.CC7;**  l,..»7i*2 
9,323i,*l  d.*.5ct^l 

JAT  A  d£T  6 
r  s  293, i! 

o  •  93»e.  *1  »•  71  3a  *L 
5»57^t*i  3^1  *l 

DATA  StT  D 
r  a 

l,3bci*2  2.-5ie*2 

1.3^9. *£  C.£-**A*2 
itc-)  >:.*£  i.--i£*I 
i.ctiA*6  i..,74£*2 
1.4931*2  1.5v7c.»2 
•  •4^91*.:  X,552£*2 

1.. ...1.2  i.<*3j£*2 
I.l7ic*2  1»2791*c 
.  .  .97;  *  ;  1.  1  ;  7t,  *1 

1.. w5i*2  ;.£l7..*2 
1,-5. 1*2  l,23ii*2 

1.. *  j:i*2 

5.  »9li**.  'i .  ’  J  »£  *l 
9.3C5i*l  9.i5;t*i 

!5,3i9C*. 

dtJlJi*-  d.-b-i*'. 
7,5l-c*l  7.53i£*l 
7.:a2i*,^  c.;7-i*i 
o.l77£*l  S.23:i*l 

9,  9  791*1  *•  *  w  9«c.  *1 

9.. .1.i*l  3.ft«7c*l 

9,9391*1  2»9lo£*l 


J 


109 


TABLE  2-.  r-X?ESIMEN:.\I.  LATA 


s3>Oc.PTI0S  COEfFICVcNT  Cf  i'-L'.lT-*  CHLOKIDE  (Waveauniber  D»>?t*ndfnce)  (conzinueJ) 


a 


a 


QATi  i£T  r 
X  *  c95.; 

7. 7  , 

H .  ‘9.  •*i  •  3*  5^i£ 

3AT&  S£T  e 
I  a  293*t 

3*2****»^* 

OATi  3-f  9 
T  * 

:.77:£-3 

d#Jir'5i*2  p«95>£-3 
7.79Bt^2  2*bE.it-6 
7-;w3i»^  8.9Cdfc-2 

CaTA  Set  Lk 
T  s  i.j«C 

6«97iic*6 

o«c3C£*e 

P.3d;.i»2  J.5v*c-i 

9*l3we^2  p»o«rfe”l 
9»*i**Ji*c 

S«lS.e*2 

9*«3Le*2  3»^l¥i*L 

>»•  e««.  *..9.ie*» 

•«79wE^£  5*2^>£*fc 
«*#feZ.£»2  b*2l*i*w 


3A7A  icT  Iw  <C0NT,) 

•••55.t*2  7i<*»ic*i3 
Ha'*'4Ce*2  6*Q3«t.*} 

OATA  ScT  IX 
T  s  £^5.0 

7.  !7Cfi.»2  l.5i.*fc-l 
7««9<4e*2  2*8i»*e*l 
6.7bCe*^2 

o*7'j*'E*2 
o«  io  J  «  *2 

e«Ao>te*2  A  •  Sw^  t  *  A 
9 «  954£  *2  2  « l9C  fc ♦ 3 
9#7*»Ai»2  2*9bvt*i 
9«c4«c^2  3*9b^£^3 

3«93Ae*2  ^•2d«e*3 
9  «  t  *2  ***9*«*t*i 
S*3i«Ae*2  5«7‘iCt*3 
5«23j»^2  b«d9««£^3 
9*A2«£^2  8«39Ac^3 

3ATA  S£r  X2 
T  -  779#g 

7«o9«&*2  2«wAw£~X 
7«39<.«e*2  3»2.vt*l 

7*vOtf£*2  !>*Xwk£*X 

o«7oLfc*2  8««*t».fc*l 
©•jo**i*2 

o«37«e*2  X*oi.t^u 

o*a7«c»2  2«2«.c»0 
9«9-*.&*2 

9*9«TAi^2  3«3*tic*3 
S«79a£*2  4.X6«t*3 
9«0'*a£^2  *»«92C£<i 
9«93«tE^2  9*d2*c*Gi 
9«<»54j£*2  o«9SAb*a 
9«33J&«2  8.2oJL*3 
7*Z9ut*Z  9«<«£Al*Q 


DATA  Sel  l3 
T  a  S3S.I 


6.w7c':*2 
7. 7o,£*2 
7«<*o(.£*2 
7«i6C£*2 

o«  8ai.i£*2 

b*b7^e*2 
b«  ^7b£  ^2 
b  •  2ow  £  *  2 

b«  «qw£*2 
9«99«.£*2 
9.8<*C&»2 
5.7«.C£*2 
5  •  b<*ti*  2 
9*7b.£^2 
$«  <*3A£  *2 


X^oCwC**! 
2t  o«.C“ J 

u.3Cue-l 
b«  7wCE»l 
1 • C  63  c*  C 

XaHllilC^C 
X«  8«*«c*  C 
2«$lilC*w 
3.25A£*A 
3«9crf£^C 
4.59C£^t 
9 • 3  33  C^O 
b«32C£«C 
7.v£3£»C 
9*<,63c»C 


DATA  SET  iA 
T  s  XUS,; 


8.976£«2 

6  4  ^by  z*2 

7.97«£»2 

7#  63»  £  *2 

7,37g£*2 

7  «wog£*2 
6«67(,£»2 
6«b7CE»2 
o • a7  V  £  *  2 
6«  2oC£*2 
b«A9i£^2 

5499wt»2 
dbmE  *  2 

5*  7«»w£  ♦  2 
6*bAA£»2 


i44CA£-l 
24li3£-l 
34ls>^E'X 
9  4  X t3  £«  X 

7.b:0E-3 
X*l2t£»C 
1 • 8X3  w 
2.w30e»C 
2.750e*fi 
34b93£«C 
‘.•79Jc»t 
8«d8wE*£ 
b«e8A£*^b 
7.830£«C 
94$1C£»C 


OATA  ScT  xS 
T  a  3  3  w  4  G 


84$Xi£*2  4«bC3£*3 


'■j  a 

DATA  S£T  IblCONT.) 

^  *  t  }  ii  c  *  2  ♦•^•»v£*£ 
7«7«Bc*2  ‘••x9wC*2 
64996t»2  X.,.9lc“l 
b49l0E*2  2.7^1£-1 

9*>.  2 4t* 2  S*7odc*X 
$45lbt*2  1.294c»a 

5«CI3£*2  2«5bC£«C 
3ATA  S£r  16 

T  S  Ic  4  <4 

6,<432£»4  X.yACE^e 
o«4»9c^'*  943doE*8 
6%499c*h  l4l99£»fe 
b«4<*7£»H  l4o5b£»6 
6«<>3Sc*9  2«C'«'*£^b 
6*42St*'*  24773£*6 
P4*»il£*4  d4i85£»5 
6*«4<)(E*4  34236c^$ 
6*39$£*‘*  1#766£»5 
6«384£<t4  3*'»2wE^6 
6.378t^‘*  l#7£2t^4 

data  set  17 
T  a  1.8 

i,b^v£*2  i.33i.£*l 
l.89bt»2  6.#t7tHi 
1.57Ct*2  b.H53tti» 
l.Sblc*2  5.g55£^0 
l.b3*^E»c  3439bt  *Z 
1.51C£*2  2.63b£»C 
X»9*X£*2  2.79'*L<  it 
l.«*9At*2  2.773£*0 
l«48i.E*2  2.881c^C 
l.*»bd£^2  3.A92i*6 
t.-»8C£»2  3.2l4£Hi 
l«4»4gc^2  3»%9vC^b 
1.3aSE«£  1.429£*C 
1.37b£«2  1,327£*6 


V  1 


DATA  ^iT 

17  CCDMT  4  » 

1 .  2d  ;  t  *  2 

1.2i9£  ♦*. 

l4  280^*2 

d. -4921-1 

1  •  J**  Jc  *2 

7,  dd.’i -1 

X4  S33c.*2 

7 • 1 c9c -i 

1. 323c»2 

7. 173c -1 

:.A9jt»2 

74780£-1 

1. 273£*2 

3.  3  75' -A 

X«294C*2 

8  4d92£-l 

1 4  c>4w  £  *  2 

9.  75;t-l 

l423a£^2 

1.07£a*C 

1. 2c44»2 

I.udEc 

!• Cb  3£  *2 

b.385£ -X 

b4ab7c*A 

5.9A3A-i 

1.17G£*2 

64  99Ci*4^ 

X  4  XbJ£  *2 

b*977t»X 

l4l55c*2 

5.5CS1-1 

i.i‘.;£»2 

4,9^9£*1 

34b9DC*l 

l439Cc*2 

J.  J96£-i 

l,j73c.^2 

J.l'bbc'*. 

1. a3bc*2 

2%  3bwc*l 

1.  jd:a>2 

l,9t9£-l 

9*  2&:£*X 

l.lb9t-t 

DATA  SET 

18 

1  «  296.D 

4. JCCc*3 

2.1  28t-3 

i.2..;e*o 

5.9Xbc-4 

3. J9GL-X 

1,4322-4 

DATA  SET 

19 

T  3  Z6S» 

D 

6.33lc*4 

l.S6X£*l 

94dl9C*4 

l.UbEc*! 

&•  798c  *^4 

6.782£t4 

64 1  CC£ 

V  a 

DATA  biT  J.9(CC.'«r.> 

9.77-wc*-*  4.8X3c^3 
7»7ooc*^  3.b9«c*3 
9*75  3c.  *4  34  82«c»J 
9*7<«2c*'4  3.w9m£*3 

>#7l2c*4  2»6d.*t*3 
9.d77£^4  2.w*4%£^3 
p.e^Jc^**  C4v**w£^3 
9«990C*4  L»49»£*3 
9  »  9»  «C  1  •  «*  94  r.  *3 

94«427t*4  •* 
9»379C^4  1*£«wC'3 
9.^^3i»<*  1.2*.;£»3 

$4488»*4  *4&iwe*« 

94x7  7c*'f  X.l3w£*3 
94.X3cr<4  94*4.*t»l 
S4w>tL*‘*  7»b3<4£*l 
C47...t*l 

fc*7»,w«*l 
w*>79t.*4  4*9wit»l 
••4d.ee***  *t.9.4E»l 

'••rSdE*^  h.^SGc*! 

4«93cc*4  •.4L»v£*X 
b«'*c7c*t  X.litfi.c*! 

1.3^3£*1 

DATA  SET  £C 
T  a  29d.i 

9.*»3*4c«3  7.;iGb£*b 

DaTA  a£T  2l 
T  «  29d.« 


l.w79c*3  24oCbc*S 
9.43'*£^2  l«3bwE~3 


DATA  ScT  £2 
T  s  298.ti 

i.9ric*3  5.8iiy£»5 


\ 

1 

/ 

( 


no 


TABLE  EXPEPIMENTAL  DATA  ON  THE  ABSORPTION  COEFFICIENT  CF  SOUIJM  CHLORIDE  (Vavcnunber  Dependence)  (continued) 


■J 

a 

u 

a 

V 

V 

a 

01 

- 

Diffi  :>£T 

cacoNf,! 

0  A  ta  s  c.  r 

29<C0Nr.l 

Om  TA  Sc'r 

2  7(CaAr.I 

data  StT 

2d  (COM.) 

OAIA  S£T 

JUICO^T.) 

DATA  itT 

32(C0fir. 

5, 3  vit 

7  •  9b  3  £  ^  2 

6.i6ie*‘» 

2.19w£*C 

6. 2bbb*4 

i.  1 

9.742t^4 

2.9lCt  *: 

to • 1 Og£ *4 

2. 413£  *0 

;.8e7E*3 

5 • 1 j  3  E»$ 

d.l5g£*2 

6  « L  Sij  i  *  3 

b.lb9£*s 

2.wbCC»C 

b.292f «  4 

3 . u6t  c* 1 

5. 798tf4 

2.  S  v4t 

O • »  M  9C*4 

c»74k£*3 

l-.TOtO 

d.39ju*2 

9.533E-3 

b.2.££*‘. 

3  .  t  93  e  ♦  2 

b. 3 1 ic  *4 

*..g2.£*l 

b.79ft£*4 

2.1bO£*C 

o.L 1o£*4 

2.5l4t*C 

« .  3  w4  c*  3 

>i.9'<w  -*2 

3.93;£-3 

o.  2  i  •'t  »  w 

3.c:3£*C 

b.339£*4 

to.37LE^l 

5.  fi95u^4 

1.5«0t*y 

0.y32t*4 

3*33..£*0 

9.79.£*2 

2. 32. £*3 

0.2  3«*£  *«. 

■♦•2;3£»C 

b.  399c.  ♦•* 

1.37C.£»2 

5.)79t»4 

1  »  47  Ct  * W 

b». 4.t*4 

3. 54.c*w 

jLTl  5£T 

23 

o.2^2£*^ 

4  .'i.&4*C 

b.4w3t*4 

1 »  ob.  c  *1, 

to*.  *4 

4  »*  a  3 1 *3 

T  :  29). j 

OATi  ir.T 

2o 

c«  293i*** 

6  »  'tE.C 

data  StT 

29 

to.  J7  3£  *4 

2.b4St*u 

to. .9Dt*4 

9*39.1*3 

T  s  jg*J 

6.  2S2£*i* 

8.3d0£*0 

I  *  7C.C 

b»3dlt«4 

3.l9g£*t 

b.y  091*4 

to.249t*3 

;.579£*d 

*»*  1  *j  t-** 

b«262£*U 

1 .  (i  50  E  »  1 

b.  I2lt»4 

4.  b  93 1  *4 

to  «  U  7  d  b  *4 

7 

9.‘*3-»t»2 

1  •  w  3>i  £*  3 

•*  *  •*  gc  ^ 2 

3.29gC»3 

b.  2  9  bt  ♦t. 

I  .4  3g  £  *  1 

b . IdSE  *4 

3.74lt*0 

b.  *  3i£  *4 

9.  9o.  t  *3 

H .3: 3i*2 

2.33,t.»3 

6.  3i5t 

2.2  73^^  « 

6.i99t^4 

T.  03%.  c^4 

DA  7 A  >£  T 

31 

b.:d^t*4 

1.29et  *1 

jiT-  itT 

2^ 

i  •  7o; £»g 

e.  34:3c^<* 

2. 9<*(I€^I 

b.Lc3t*4 

3  •  t^  u 

T  s  99.3 

to  »  .  4  7  1  *y 

1. i4:t*i 

r  s  25).C 

79w£#-> 

3  «  2&W  &  *  « 

6. 33l£^4 

4. .336  *^1 

9  •  1 5  3 1  ^4 

3.33wt»u 

6  •  1  1  *  4 

I. feto.t*! 

4.99«£>2 

l«u;g£»3 

b.  3^7£«<* 

5.9l3e*i 

b.l37£»(» 

2. bbO£*  0 

5 • 5d  ££  ♦  4 

5.75.£*g 

to .  • 1 3£  *4 

4. o.lE  *1 

:.57li*5 

c.9i.iL'5 

9  « 14w •*  2 

7 . 6w. c  *1 

b«  * 

<9.7lC£*l 

to*L45t*4 

2  »  o5  C t  *0 

5.7*.>t»4 

3.95w6  *6 

o»l2li*4 

£•  2t)£i*l 

c • i *  d 

o«  9  i3  i«5 

5.3)  .£»2 

b.l2L£*4 

2.**5yt*0 

5 . 7  9  bt  ♦  4 

o« i29t*4 

1.3iw£*2 

3  •  1  *3 

5.3i,{.*2 

*« .  d  3.  :  •  1 

34TA  S.T 

25 

c..113£*h 

2.-5Lt»C 

5.5151*4 

3 . 19  C  £  *  . 

;.;7  9- 

&.  3 

9 •  67  yC  *2 

3.^7,£-l. 

T  *  IS. 

0.13  5t*4 

2 • Ly w 4 

b.i99£*4 

2.93*  £  *g 

J.iTA  SCT 

33 

.1  w  E  ♦ 

3C'3 

b  .  9  7v  -  ♦  3 

:.9:.t-i 

b  •  .  j  ,  £  ♦■* 

1  •  y  9£  t  3 

5 .  erc.ttA 

2.72.t*. 

T  s  2  93 . « 

9.77.i*2 

*..2i.t-L 

5. *».££♦*• 

l.i3v£*0 

0.gyLc^4 

9.  g  Cv  £-»i 

9»9i»3£*4 

2. 43.t  *c 

j  K  T  M  j  1  T 

25 

9.77gi«'2 

; . 77.t-i 

5.  129£  »>♦ 

i.:30c*’0 

b  .  ..  .t »4 

9«  V  2t £*  1 

to.iWwC  *4 

g.Abit*. 

9 . 049t  *4 

1. 3iu£-l 

r  s  3,^ 

9 • 5ogi ► 2 

1  •  59v£ -1 

9 • i 95£*h 

2.934£»a 

5*S7lt*4 

9.A9t£*-l 

6.  J32£*4 

z.abCi**. 

5*  74£t*4 

9  .  93  V- ♦ 2 

5.  3314*1. 

9.6d3£«0 

5.d7l£4H 

3.454£-1 

o .  35  bt  *4 

2  .  4  4  3  C  'f  g 

»,)33C*4 

1.  Co.  C  *4 

9.**3jl*g 

c.iiu£^2 

l.J7;t-l 

9.387£*«* 

b.c*.3c*C 

b. 3il£  *4 

1.72CC42 

b.l2lc*V 

5.9t.t  *3 

9.52dt*4 

1. 9.  .t  *Q 

7.  I2«c.  t'v 

o . Lb  »  2 

b.i;v£-2 

9,597‘ ♦<. 

5  •  7  yg  c  ^  V 

b.33l c  *4 

1.274t*^2 

b.l45£*4 

7.723£*L 

5.  iSSi *4 

9  *  ay  w  f  J 

o.3t..:.^2 

b .  **7  V  t  *2 

5  •  o**5t  *•» 

H . 6  93  £♦ C 

b.  33lE  »4 

1. 39Ct»2 

b.242c*4 

1.  0  .w  t  *1 

9.37  »t*-. 

1.194 1*1 

Z.  H 7, i*  . 

o.33«u^3 

H.i  3gt-2 

9.7s££*'. 

2 . 9  l3  £  ♦  j 

to.2l5£*4 

l.  37,i.*l 

9.  ))7i*4 

1  •  9.  .  1  *1 

o.  >•*:,  u  *C 

1.77^i.*g 

0.99^L»2 

W  •  o2. £-2 

5. 793t 

2.7vcc^0 

data  5£T 

3C 

b.234£*4 

2.  533t  *1 

9.9w3t*4 

2. S9-£*1 

o.57wi*2 

0.7  .£*2 

3.7g-£-2 

5 • 9  vt  t 

2.150c»C 

T  *  95.5 

b. 242c*4 

2.  d4l£  *1 

9 .9d7t*4 

4  *b4  WC  *1 

o  •  i.^  •  C*1 

2  •  3tog  £  '*2 

2.233t-2 

5.b7SL»<* 

1 . 423 E^  w 

4. 9oOc«4 

3.d5yc-l 

e  «2c  c£*4 

4.y2yt*l 

5*96. t*4 

i.4T.C*2 

tovB-igC^E 

1 • j  dg  c  *2 

0«»wgC.»4 

I • bcaE^d 

4.9o3t»4 

3.99u£-1 

b.  27«.c*4 

5.  g  93  t  *1 

7  •  90. t  *4 

1*0.  .t  *2 

n.  :9wd*c 

2.  99w£;-l 

7.l3gc.»2 

1.2i3t-2 

b  .  1.  Sl£  •  4 

2 .043  £ ♦ 4 

5 • g  73l  *4 

I  •  22v  0 

to. 293  £  *  4 

d.973£  *1 

9.979t.*S 

2.27y£‘2 

S  .  i.  •* .  1  ♦  i 

i . Llg  £-1 

o.vblE*'* 

J.:94£»C 

5.129c  *4 

1.93CE*C 

b.29e£*4 

9.to94t*l 

9  •  99'.  £  *4 

1  •  db  4  6  *2 

u  .  7  ?  V  £  ♦  fc 

OmTA  StT 

27 

b.i2i£»*. 

4.d7gt.*y 

5 .177£*4 

2. 9Ht£40 

b.  3Cbt*4 

1. bbSt  *2 

5.934c*4 

3.33yt*2 

c  .  >5  ♦i: 

T  -  ;^. 

to.li7£*.. 

9.473£^C 

5.cL5t44 

3. 97£c^  0 

9.9d4£*4 

4. Id 3£  *2 

#  .  1  1  ♦  2 

to.  5  2 

b«*oL£*4 

7.72y£M 

5 .2oo£  *4 

4  •  o  du  £^  C 

DATA  SET 

32 

7.  37.  *♦2 

3  i  -2 

6.k73t»W 

L  •  33t.  E  ^3 

b.2j2£»4 

5.  J  57t 

6. 

T  »  195. j 

7.o7u£*2 

2.3:^t-2 

o.l37£*» 

L  .  dd  .(£  *• 

b  •  2ld£  ♦«» 

L .c^3  £^ 1 

5.9d9£^4 

5.75t£*3 

7. 760£»2 

1.793C-2 

b.  Lto5£  *<* 

■i.luJOS 

b.234£^<» 

l.d70e«l 

5  *  to45E  *4 

4.99tE.*^0 

5.992£»4 

2.23i£*4 

' 


rA31£  2^.  EXPESIMINTAL  DATA  ON  THE  ABSORPTION  COIiFKlCIENX  OF  SODIIDI  CHLORIDE  (Wavenunber  Dependetu'c)  (rout  ir.u.  t: ) 


V 

a 

V 

a 

V 

3 

V 

a 

V 

'X 

V 

c 

DATA  SET 

34 

CATa  SET 

35(C0^T,I 

QATA  Sir 

3  ?(COKr .» 

OATA  SET 

39fCCNT.) 

OATA  StT 

vilCO^T.) 

OATA  SET 

41  (COM. 

5  •  •*■*•*  w *4 

5.33-c*! 

5«c34£a-4 

3aCib£*X 

1 ai 33i *1 

2  a i 4£ 1  ♦  b 

i.lo3i*2 

1 .2i3i  •- 

D  a  . 2h£  *X 

Ha  7o5£  *1 

•  9*32 

3  •  >*7o-  ♦  4 

1 • lou  £  *  i 

3.274£a4 

Xabdu£*C 

lail5l*X 

l-34lt*  b 

-a  X3tL*2 

la  X  411 

4«a3.i*i 

3. 332i*4 

4  •  4  4b  L  *  i 

5.298£*4 

la28w£*C 

labtlftE*! 

X.253E*4 

X  a  XIXL  *2 

laC75£  f£ 

JATA  SET 

42 

•  9d  H  £  ♦  <» 

!• 3k2c*w 

5 • 5p6c*4 

7.b3bi*3 

5.339£t4 

2.SbJ£*6 

9..9l£*3 

1.  4  ftb  C*  0 

la407c*2 

1.4241 *c 

r  :  298.0 

: .  nil*: 

5.597i*4 

X  .4  *1 

5a  3  ft7£ ♦ 4 

fta4LgL*6 

fta4y3£*U 

9.356E-1 

Ia0o4c*2 

9.ft93c*l 

■3  •  •*  9  7 i  ♦  ** 

i.42«£*; 

5 • 013&44 

i.  9lii  *l 

3  a  4  441  *4 

2.37CE*! 

7.l43t*0 

5.  976t-l 

la  4421*2 

9.-i5i*x 

Xa429c*2 

3.i31E*2 

1.34^1*4 

5.o2:£*4 

2  *39- i ♦ i 

5a  4fl4£  *4 

4.36:£*i 

6.329£*4 

4.b2l£-l 

l.2ib. *2 

9.ll*iH 

i,i79t*i 

a-.  b.'3£  *2 

3«42ji*: 

3  «  OO  A  C  *  4 

S  •  idb  c  *  ^ 

5*5i2c*4 

i.Z3;E»z 

3. 5o7E  *4 

3.6i9t-i 

Xa4C4l*2 

O  a  7  9oc  *X 

Xa333it2 

2a22Ai*2 

3  •  1  •J'<i  ♦ 

4. ^  ,.i *. 

3  *  033  &  *4 

b  «  ■<  SbC  *1 

5  a  540£  *4 

Xa68d£*2 

4, 695c  *6 

2.578C-1 

9.  ft.4t*X 

e.5iic  *1 

i.2i;£*2 

1.597£*2 

4 , 3  -  J  i  ♦». 

3.c77-,*4 

d.2:bi *1 

5a597c*4 

4.2X4  £*2 

3,9dHt*il 

2.22d£-l 

9.  £l5i*i 

8.3  27£*l 

•  a  1 341  *2 

X. ob3£  *A 

C«292i*'4 

s  «  3  j .  c  ♦  w 

3  .OS'*  i  *4 

i  •4gb£*2 

3«X35i*4 

X*3l2E*X 

9.*35i *1 

daXftbC  *X 

laX7bc*2 

la444t*2 

5.39:»1*h 

3. 74it*C 

3*  7C2c*4 

;«5x.jL*2 

OATA  ScT 

3a 

9.259i*t 

da  4  29l *1 

laXlXC*2 

Xa243l*2 

:*44£  ♦<• 

S«  7oii*C 

3  •  742 i*4 

4  .^odc  >2 

T  a  573. 

0A1A  SET 

4C 

9  a  w9x£  *1 

7a997c*l 

1.453c*2 

XaX24i»2 

s. 37:i*: 

r  »  <98. 

4 

8.9c9c*X 

7a8541*X 

Xa6H3C«2 

3*3 V 0^*4 

5.  U.'i  *; 

3ATa  S£T 

36 

4.83i£*4 

i.x4ie*c 

8.772£*i 

7aft2bi*i 

9  a  3  J*! *1 

9# cine *1 

3.' 97i*^ 

S»3-2e.*. 

T  a  „73. 

4aft47c*4 

XaEftlc*; 

X  a  6Xftc*2 

9.39lE*3 

6  a  o2Xc*X 

7*ft92£*l 

9  a. -lc*l 

S.J39s;*l 

v.itlJi*** 

4.-1.*  ♦- 

4a  933C  *4 

2ai  5J£*0 

1. 7e6£*2 

1.6  S5t*k 

fl.475t*l 

7a  Ecftl *X 

dab  50C  *X 

8.7<.<l*1 

S  .  7  L  •  -  ♦ 

3.7c.i.. 

*.3..7i.5 

9 • 402  £*1 

Sa  u  3c£  *  4 

3a39i£*c 

la754E*2 

laXE4E*4 

fta333E»l 

7,ft45£*l 

S.333c*l 

ftaSTec^i 

3. 7421*4 

3 «  39.c*<. 

4  •  A-*  7fc.  *  4 

9.46*  E*3 

5al37c*4 

•..47w£*C 

la  72*£»2 

1.  369i>  <• 

8.i97i*l 

7.5i9£*i 

3  .  /  i  2  1  ♦  4 

3. •.7.1*. 

X  «  Q  3b  c  *  ^ 

Sab  dec  *4 

O  a  X^iC  *4 

lab^Sc*! 

Xa43X&*4 

6  a ib  Sc  *  X 

7a499l*X 

OATA  ScT 

43 

3t79lfi»4 

3.733£*; 

3i.32i*4 

3 « «t  «i  c  *  0 

5a339£*4 

8.b53c*a 

la  fe37c*2 

1.573t»* 

7a  93  7c*l 

7  a  48- 1  *X 

T  •  imi 

5.  ti 

>..7i,i*. 

5* :3  7c  * 4 

4«3bi£ *i 

3a  3ft7£*4 

laX4.c*; 

la639c*2 

i.337i*4 

7a  ei3£*l 

7a3E5i*l 

5  •  ais 1 

n73ii*^ 

i.232c*4 

$  aOS-C  *b 

Sa  444t  *4 

2aS64£*X 

l.f.l3£*Z 

7a2l6£*3 

7a€92£*l 

r.254£*i 

i.astin) 

7.112£-< 

3«d7*i*« 

it 

3 • 3  33c  *  4 

O  •  X  9)t  £  *  i 

5.4041*4 

4a3ft4e*X 

Ia5i7t*2 

4  a  u29£*  3 

7.57bt*l 

7.l*.i«l 

4a  3XbC  ^4 

1 bSh  d£«i 

5  .  c7 

;.3l.i*l 

3.47bi*4 

O  a  g  .b  £  *0 

5a4ft4c*4 

4a  73iE ♦ 1 

l.5o3£*2 

2ab3x£«^3 

7*4b3£*l 

7a J  33l*l 

5  a  5  7ec*4 

2.426C-1 

5  •  *^7 

•; 

5.  34.C  *4 

ft  a  o3  it  *5 

S. 532£*4 

X.23CE»2 

ta53dC*2 

la  bftcc^  3 

7a333c*X 

Pa939t  *1 

ea432E*d 

3a272E-i 

5 . 39  3  i*-* 

2  •  63«c  *1 

3 • 55  3t  ♦  W 

XaxebE*x 

5a  33bt  *4 

Xa6ftOC*2 

X«5X5c*2 

X.219£»3 

7 .24t£*l 

6.725c*i 

7a  3l9c*0 

•aa  8b  X£*l 

3.927£»- 

4.9'*ic*l 

5 • 5d  5£ ♦ 4 

Xa9-b£*l 

5.597E*4 

4aC6XE*2 

la493E«2 

9.6l3c»2 

7.X43c*1 

b.352c*X 

8a02xc*4 

ba4d3c*l 

5  •  0*»**  ■  ♦  •* 

7.^7.c*l 

3  •cl3i*4 

2  a  d  -b  c  *  1 

7.i42i*l 

ft. 3  72c  *b 

S  a  7  b  5c*4 

S.ZiHt*! 

V  •  3  J  «  1  ♦** 

1 • £ *2 

7o5Ji*(» 

3. 37. t*l 

OATA  S£T 

39 

OATA  SET 

41 

Pa  9441 *1 

6a  *9o£  *X 

Xa4d7c*l 

1.1<.7£*C 

5  •  30-1  *•* 

3.033i*4 

0  a  «  3g  £  *  X 

T  5  c93,C‘ 

t  -  Z98. 

; 

6  a  849c ♦ X 

6. 6  25c  »x 

5  •  9*.  i  1  ♦  4 

3 .0691 *4 

ft • X9«c  *1 

ft  a  757£  *1 

5a  944C  *X 

DATA  SET 

44 

3 ♦ 334£ ♦ 4 

2.a3j£*2 

3  abd?  C*  4 

1  a4:(.C*2 

3,3il£*l 

1.423E*X 

l.429t*2 

4.5(.Ze*2 

ftaftD7c*X 

5  a76lc  *X 

T  s  aftObC 

5#97fci*«* 

3<39w£t2 

5  •  7w  2i*4 

lao3wC.*2 

2. 4ox£  *X 

7,ft59£*C 

1  349E*2 

3*42li*2 

fc.579t*l 

5a  i  ill  *X 

3.992i »4 

4.3S3£*2 

5.742c*4 

4  •  X  b(i  E  *  2 

2a  24c£  *X 

6a537E*8 

ia35lC*2 

2.364e*2 

c.494£*l 

5a  4ft  7c  *  X 

3.342£*d 

da  45a£*2 

Z.ul2c*i 

5 • 714E*  C 

1..316£*2 

2.w83£*2 

ba4Xi£*X 

5a3l7i»x 

4a344£43 

2aUX5c*l 

DATA  S£T 

35 

aATA  3cT 

37 

i.3ZlE*l 

4.b69£*0 

l.282c*2 

Ia8v4£*2 

ft.  329c*L 

5a249l*x 

Ob  622c  *4 

3.929E-1 

:  a  473. 

T  *  573* 

laObX£*l 

3a693€*C 

Xa25C£<2 

1.57iE*2 

ft. 254C*X 

3aX&3L  *1 

8.19S<*J 

Ea35lE*l 

1.437E*i 

2a7ftO£*C 

1.22vi>2 

1.916£»Z 

ft.l73c*X 

4. 9b5£  »X 

5.3951*1. 

5«l94e»4 

2a463e-l 

1.337e*X 

2.47g£*^ 

X.aX9Ce*2 

1.2ft7£»2 

ft*098t»l 

4aac7£*X 

\ 
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Absorption  Coefficient,  cm 


TAI51.J:  25.  SL’MVAKY  OF  MSIASIKLXKNTS  ON  lliC  AliSOKPTlON  COLFFlCII-M  OF  SODILM  CliLOUjUll  (T.  -  pc  r:j  tur..  I\p.nJ>;Kc) 


«./•  *  t  Zi 

Set 

No. 

Rx-f , 
No. 

Author(s) 

Year 

Mctliod 

Used 

Wavxnur.bcr 

if.in£C. 

cm 

Tempera  firo 
Kzin  ;c,  K 

Spec i f ic.it ions  and  Kxr:..rk-t 

1 

43 

Stolen,  R. 
Dr.nnsfeld, 

.*ind 

K. 

1965 

T 

31.25 

96-402 

High  purity;  single  rryat.il;  grown  by  the  r>riJ;;:-.in  method;  pl.itc 
specimens  of  thickness  from  0.5  to  25.0  rja;  abse.  ption  cocfi  ici.-nts 
directly  determined;  data  extracted  from  a  figurv. 

2 

43 

Stolen,  k. 
Draiisf  eld , 

and 

K. 

1965 

T 

20 

96-402 

Same  as  above. 

3 

43 

Stolen,  R. 
Or.Tnsfold, 

and 

K. 

1965 

T 

9.804 

96-402 

Sane  as  above. 

4 

72 

llirr  Injjton 
n.iss,  M. 

.  J.A. 

and  1973 

C 

94  3.4 

304-1035 

Single  cryst.il;  sp.-circr  with  aces  “.'c:.'’r.ica*  ly  inj  iV,*  r.  chemi¬ 

cally  polishc*d;  absorption  coefficients  n'afizrxd  by  czj  lor  im.-t  r  ir 
method  using  a  CO}  laser  source;  d.ita  extrae'ed  from  a  figure. 

5 

107 

Dutsch,  }1« 

llapp,  !l. 

and 

1964 

T 

8.62 

80-297 

Single  crystzil;  plate  spi'cimcn  of  150  ma  thick;  absorptioi:  ceeffi- 
cix  'ics  deternined  from  traiismissior.  rousurz datb  eMrueteJ 
from  a  figure. 

6 

10? 

D'"tsch,  H. 

:■  .pp,  11. 

aik.' 

;9C4 

r 

7.52 

SO-29? 

Sa.'se  :tS  above. 

7 

io? 

Dotsch,  11. 
Hztpp,  H. 

and 

1964 

T 

6.45 

80-297 

S.imc  aS  above. 

8 

107 

Outsell,  11. 
llzipp,  !l. 

and 

1964 

T 

5.36 

80-297 

Same  .is  above . 

9 

ic: 

Diicsch,  H. 
H.ipp,  H. 

and 

1964 

T 

4.21 

80-297 

Same  as  above. 

10 

307 

Dbtsch,  11. 

11  ipp, 

and 

1964 

T 

3.24 

30-297 

Sonc  as  above. 

1 1 

100 

Rowo,  J.M. 
IlziiT  ington, 

•Mid 

,  J.A. 

1976 

C 

943.4 

100-300 

SiiM’.lc  crysi.ils;  gtewn  by  the  re.cc t i ve- Jt r  vvp'.iv  re-proi  l->s ;  o’ai..ia^J 
from  the  N.<va)  Rese.ircli  1-jb.;  rod  specixeas  of  2.5  d; ••'.ter  ..nJ  ot 

vuriout*  Icup.thti;  clicRic.illy  ctclu-il  s»urf'icc;  bulk  ..bsorpt  io.i  x!..  :>  z  d; 
d.ita  cxir.-»cictJ  from  a  fiporc;  dzita  zu  low  icrapcr.iturc  carried  lurt^c 
uiiccriafitty  of  'lOOZ;  Uuccrtaiiuy  diaii»ishcu  toward  his/her  tcnpcr- 
atiircs . 
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TA3LE  26.  LXPER IMESTAL  DATA  OS  THE  ABSORPTION  CCEFrlCUNT  OF  SODIUM  CHLORIDE  (Temperature  Dependence) 
[Wavenumber,  v,  cm"';  Temperature,  t.  K;  Absorption  Coefficient,  <a,  cm"*) 
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3««*26c*l 

299. C 
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9  2 

JATA  5LT 

H 

D-TA  ScT 

9 
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V  s  )• h34C * 2 

V  «  5.376£*: 
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2  ,  , 

u.7-,fi 

6  j  . . 

3.7;3--2 

A  *  'i'4  4  i 

37^*0 

i.62wA*3 

99.7 

4. .  7£dc*2 

.  e  iv  A  *3 

L7e.3 

?.95lt-2 

2  4  «  .  c 

1.18H£-i 

1  u«'»al£.*2 

0^7. L 

6 . o9. c  *3 

290.9 

2.2;ic«l 

;Si4M  9«1*>c*2 

7iv.5 

:.247c-2 
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Set  No, 

Symbol 

T,K 

Ref. 

1 

0 

293 

[109] 

% 

O 

293 

[101] 

3 

A 

293 

[101] 

4 

+ 

293 

[102] 

5 

X 

300 

[110] 

6 

❖ 

55 

[110] 

7 

♦ 

78 

[94] 

8 

X 

298 

[54] 

Wavelength,  uoi 

Figure  19.  Reflectivity  of  Sodium  Chloride 
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TABLE  27.  SUMMAKY  OF  MEASURE^JLNTS  ON  THE  REFLECriVITY  OF  SODIIM  CHLORIDE 


ta 

Set 

No. 

Ref. 
No . 

Author (<) 

Year 

Method 

Used 

Wavelength 
Range ,  U2 

Temperatura, 

K 

Specifications  and  Rer-arka 

1 

109 

Evirr.eSf  R.B.  and 
Czerny,  M. 

1931 

R 

43-70.0 

293 

CrybC.il;  plate  specimen;  normal  spectral  reflectivity  obtained; 
silver  nlrror  used  as  reference;  data  extracted  fro.’a  a  figure; 
te.'^peraturc  not  given,  293  K  assumed. 

2 

101 

Cierny,  M. 

1930 

R 

44.0-71.4 

293 

Crystal;  nlatc  spec .men  of  about  30  x  40  ;  polished  top  surface; 

normal  spectral  reflectivity  obtained  with  a  silver  mirror  as  refer¬ 
ence;  data  extr..cted  from  a  figure;  temperature  not  given,  293  K 
assumed . 

3 

101 

Czcrr.y,  M. 

1930 

ft 

35.0-47.0 

293 

Same  as  above. 

4 

102 

Cartwright,  C.tf.  and 
Czerny,  H. 

1934 

ft 

126.0-231.0 

293 

Bulk  NaCl;  surface  conditions  unspecified;  near  normal  ref lertivliics 
obtained;  linearly  averaged  values  of  the  tabulated  data  extracted. 

S 

110 

Baldinl,  C.  and 
Scsiechi.  8. 

1968 

ft 

0.124-0.187 

300 

Single  crystal;  specimen  with  cleaved  surface;  back  surface  of  the 
specimen  treated  with  an  emery  cloth  to  reduce  the  reflection  from 

Che  back;  near  normal  reflectivity  obtained  with  specimen  in  vuenum; 
data  extracted  from  s  figure. 

6 

no 

Baldlnl,  C.  and 
Bo««cchl,  8. 

1968 

ft 

0.124-0.179 

55 

Same  as  above  except  at  a  low  temperature. 

7 

94 

Miyata,  T.  and 

Toinikl,  T. 

1967 

ft 

0.157-0.212 

78 

Single  crystal;  obtained  from  the  Harshaw  Chemical  Co.  or  grown  by 
zone  refined  from  melt;  cleaved  specimens  of  8  m  x  10  sm  x  0.2-4  mm; 
near  normal  reflectivity  measured  by  an  ultra  violet  spectrophoto¬ 
meter;  data  extracted  from  a  curve. 

8 

54 

McCarthy,  D.E. 

1963 

T 

2.1-50.4 

298 

Synthetic  cryatal ;  plate  specimen  of  5  cm  thick;  ground  and  polished 
to  a  flatness  of  seven  fringes  or  better  on  both  sides;  incident 
angle  30*;  data  extracted  from  a  figure. 
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TABLE  28.  E::5£R:ME:;TAI  data  on  the  RfFLtCTIVm-  OF  SOMl'M  CHLORIDE 
(Wavelength,  >.  ;,ro;  Tewperature,  T,  K;  Reflectivity,  &] 


u 
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TABLE  29.  SUMMARY  OF  MEASUREMENTS  ON  THE  TRANSMISSION  OF  SODIUM  CHLORIDE 


D.ica 

Set 

No. 

Ref. 

No. 

Author(&) 

Year 

Method 

Used 

Wavelength 
Range,  uo 

Temperature, 

K 

Specifications  and  Remarks 

1 

109 

Baines,  R.B.  and 
Czerny,  M. 

1931 

T 

33.5-74.7 

293 

Vacuum  evaporated  thin  film  specimen  of  0.17  m  thick  on  celluloid 
substrate:  transmittance  spectrum  obtained;  data  extracted  from  a 
figure. 

2 

109 

Barnes,  R.B.  and 
Czerny,  M. 

1931 

T 

32.3-75.0 

293 

Same  as  above  except  for  specimen  of  1.35  cm  thick. 

3 

109 

Barnes,  R.B.  and 
Czerny,  K. 

1931 

T 

32.3-75.0 

293 

Same  as  above  except  for  specimen  of  1.7  mm  thick. 

4 

109 

B.<rncs,  R.B.  and 
Czerny,  M. 

1931 

T 

34.6-75.0 

293 

Same  as  above  except  for  specimen  of  2.3  mm  thick. 

S 

109 

Barnes,  R.B.  and 
Czerny,  M. 

1931 

T 

33.5-75.0 

293 

Same  as  above  except  for  specimen  of  3.4  tres  thick. 

6 

109 

Barnes,  R.B.  and 
Czerny,  M. 

1931 

T 

33.5-75.0 

295 

5.tme  as  above  except  for  specimen  of  3.6  ma  thick. 

7 

101 

Czerny,  M. 

1930 

T 

35.8-46.3 

293 

Crystal;  pl.>:e  specimen  of  8  mm  chick;  spectral  era  ismltcance 

8 

101 

Czerny, 

H. 

1930 

T 

35.8-47.4 

293 

9 

:oi 

Czerny, 

M. 

1930 

T 

35.0-44.3 

293 

10 

101 

Czerny, 

M. 

1930 

T 

33.4-40.8 

293 

n 

101 

Czerny, 

H. 

1930 

T 

35.8-46.3 

293 

12 

94 

MiyaCa, 

Tumikl, 

T.  and 

T. 

1967 

R 

0.159-0.213 

78 

13 

85 

McCarthy,  D.E. 

1967 

T 

0.17-3.0 

298 

14 

54 

McCarthy,  D.E. 

1963 

T 

2.0-21.0 

298 

obtained;  U.ita  extracted  from  a  figure;  terperature  not  given; 

293  K  assur-ed. 

Same  as  above  except  for  other  specimen  of  some  thickness. 

Same  as  above  except  for  other  specimen  of  K  r.m  thick. 

Same  as  above  except  for  other  speclcen  of  19  ma  thick, 

Sarro  as  above  except  for  other  specimen  of  2A  mm  thick. 

Single  cryst.il;  obtained  from  Harshaw  Chemical  Co.  or  gro'.T.  by  zone 
refined  from  molt;  cleave  specimens  of  0.63  mm  thick;  tr.in.si'.isilon 
dctcmlned  by  .m  ultraviolet  spectrophotometer;  data  extr.icted  from 
a  curve. 

Synthetic  crystal;  plate  specimen  of  S.O  m.-i  thick  with  s»urfa.-os 
parallel  to  within  0.001  r-m/mm  of  length  and  fiat  to  vithin  .0 
fringes  or  better  of  the  mercury  green  line;  r.oa..uremcr.is  r.iJe  on 
double-beam  instruments  with  accuracy  of  :2L;  data  extracted  fvam  a 
figarc;  tenperature  not  given,  293  K  assumed. 

Synthetic  crystal;  plate  specimen  of  5  cn  thick;  grou-.-.d  and  polisl.ed 
to  a  flatness  of  seven  fringes  or  better  on  both  sides;  data  ex¬ 
tracted  from  a  figure. 
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TABLE  30.  EXPLSI^LXTaL  DATA  OS  THE  TR-AN5MU'SI ON  Oi'  iODTCM  CHLORTDE  (continued) 
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TABLE  31. 


PEAK  POSITIONS  IN  pm  AND  HALF-WIDTHS  (W)  IN  eV  FOR  THE  F,  R,  M,  AND  N 

ABSORPTION  BANDS  In’^SODIUM  CHLORIDE* 


Interionic 

F  band 

Ri  band 

R2  band 

M  band 

N  bands 

dist,. ,  d 
(A) 

Temp. 

X 

max 

W 

X 

max 

A 

max 

X 

max 

w 

X 

max 

2.81 

RT 

(0.A71)* 

(0.547) 

(0.592) 

(0.701) 

0.458 

0.46 

0.720 

0.465 

L.47 

0.725 

0.466 

0.49 

0.470 

0.50 

NT 

0.448 

0.28 

0.545 

0.596 

0.706 

0.823 

0.450 

0.31 

0.713 

0.452 

0.41 

HT 

0.450 

0.25 

0.28 

0.29 

*  Values  were  taken  from  Ref,  [69]. 

^  Values  given  in  parentheses  are  calculated  from  the  Ivey  relations  (70). 


F 

band 

X 

max 

703  d'' 

®  for  NaCl  structure,  X  •  231  d*  for  CsCl  structure 

max 

Ri 

band 

X 

max 

816  d*' 

.  ef* 

Rz 

band 

X 

max 

884  d*' 

•  04 

M 

band 

X 

max 

1400  d' 

1  •  56 

TABLE  32. 


RECOMMENDED  VALUES  ON 
SODIUM  CHLORIDE  IN  IR 


ABSORPTION  COEFFICIENT  OF 
REGION  AT  300  K 


V ,  cm~ ' 

A,  um 

Absorption  Coefficient,  cm"' 

Intrinsic* 

Observedt 

(Selected) 

4.000E+02 

25.0 

1.9E+1 

5.000E+02 

20.0 

3.2E+0 

5.010E+02 

20.0 

3.1E+0 

2.5E-K) 

5.510E+02 

18.1 

1.2E-K) 

1.2E-H) 

6 . OOOE+02 

16.7 

5.3E-1 

6.020E-K)2 

16.6 

5.2E-1 

5.7E-1 

6.510E+02 

15.4 

2.1E-1 

2.7E-1 

6.998E-H)2 

14.3 

9.0E-2 

l.OE-1 

7.000E+02 

14.3 

9.0E-2 

7.508E+02 

13.3 

3.6E-2 

4.1E-2 

8.000E+02 

12.5 

1.5E-2 

1.4E-2 

8.511E+02 

11.7 

6.0E-3 

4.6E-3 

9.000E+02 

11.1 

2.5E-3 

9.434E+02 

10.6 

l.lE-3 

l.OE-3 

l.OOoE+03 

10. 0 

4.2E-4 

1.079E+O3 

9.27 

l.OE-4 

2.6E-4 

l.lOOE+03 

9.09 

7.1E-5 

1.200E+03 

8.33 

1 . lE-5 

1.300E+03 

7.69 

2.0E-6 

1.400E+03 

7.14 

3.3E-7 

1.500E+03 

6.67 

5.6E-8 

1.600E+03 

6.25 

9.4E-9 

1.700E+03 

5.88 

1.5E-9 

1.800E+03 

5.56 

2.6E-10 

1.887E-K)3 

5.30 

5.6E-11 

3.4E-5 

2.632E-H)3 

3.80 

9.4E-17 

5.3E-5 

*Intrlnsic  values  were  calculated  according  to  Eq.  (29) 
with  uncertainties  about  llOZ. 


'Values  in  this  column  are  the  total  absorption  coefficient 
which  are  either  lowest  reported  or  those  used  to  define 
the  constants  I'!  Eq.  (29).  Uncertainties  of  these  values 
are  about  110%.  Values  lower  than  l.OE-3  carry  higher 
uncertainties  up  to  ±30%. 
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3.4.  Potassium  Chloride,  KCl 

Potassium  chloride  is  widely  used  in  spectroscopy,  since  its  optical 
properties  make  it  a  convenient  window  and  prism  material  over  the  spectrum 
from  the  ultraviolet  to  the  Infrared.  The  transmission  range  is  about  0.21 
to  30  pm.  A  plate  1  cm  in  thickness  transmits  radiation  up  to  24  pm.  Since 
strong  absorption  occurs  near  the  transmission  limits,  the  transmission  range 
of  KCl  is  about  0.38  to  21  pm.  Of  all  the  substances  which  are  otherwise  suit¬ 
able  for  optical  parts,  KCl  is  transparent  over  the  widest  range  of  the  infrared 
spectrum. 

KCl  crystals  are  grown  in  the  same  way  as  NaCl,  but  sometimes  multiple 
crystals  Instead  of  single-crystal  Ingots  result.  Therefore,  large  prisms 
are  somewhat  rare  and  expensive.  As  crystal  growth  techniques  improved,  crys¬ 
tals  30  cm  in  diameter  are  now  available. 

Measureme"t  of  the  refractive  index  of  potassium  chloride  dates  back  to 
1871,  when  Stefan  [86]  determined  the  refractive  Index  of  a  sylvite  prism  for 
the  B,  D,  and  F  of  Fraunhofer  lines.  Later  work,  represented  by  Rubens  [112], 
Martens  [87],  Paschen  [88],  and  Gyulai  [27],  provided  a  large  amount  of  data 
in  the  transparent  region.  Measurements  beyond  the  transparent  region  were 
not  made  until  1934  when  Cartwright  et  al.  [102]  analyzed  the  reflection  and 
transmission  spectra  of  KCl  thin  films  in  the  infrared  region,  126  to  232  pm. 

In  the  low  ultraviolet  region,  Tomikl  [113]  published  values  obtained  by  analyz¬ 
ing  the  reflection  spectra.  Refractive  index  data  are  now  available  for  a  wide 
wavelength  range  from  0.106  to  232  pm. 

Li  [33]  reduced  the  then  available  experimental  data  on  the  refractive 
index  to  a  common  temperature  of  293  K  and  after  careful  evaluation  and  analysis 
adopted  a  Sellraeler  type  dispersion  equation  to  calculate  the  refractive  index 
at  293  K  in  the  wavelength  range  of  0.18-35.0  pm: 

_2  ,  .  0.30523  .  0.41620  .  0.18870  X^  ,  2.6?''"  ^ 

n  «  1.2o4o6  +  -  +  - +  -  +  -  —  (30) 

X^-(O.lOO)^  X^-(0.131)='  X^-(0.162)^  X^-(70.42)=’ 

where  X  is  in  units  of  pm. 

Investigations  of  absorption  coefficient  for  practical  applications  are 
generally  classified  into  three  wavelength  regions:  the  ultraviolet  and  the 
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far  infrared  limits  of  the  transparent  region,  and  the  transparent  regions. 

In  Che  ultravioiet  region,  the  main  motivation  for  the  study  was  to  investigate 
and  to  determine  the  Urbach-rule  parameters, 

Roessler  and  Walker  [91]  determined  the  absorption  index  for  KCl,  in  the 
spectral  range  from  0.047  to  0.248  pm,  by  a  Kramers-Kronig  analysis  of  the 
reflectance  spectrum.  Evidenced  by  the  strong  temperature  dependence  of  re¬ 
flectance  in  the  exciton  region  and  the  appearance  of  spin-orbit  split  doublets, 
the  surfaces  of  the  KCl  specimen  examined  were  near  perfect.  Kobayashl  and 
Tomiki  [93]  studied  the  effects  of  impurities  on  the  absorption  coefficient 
and  found  significant  shifts  in  the  position  of  the  fundamental  absorption  edge 
and  an  absorption  band  at  0.204  pm.  The  latter  is  due  to  the  presence  of  OH 
ion  as  an  impurity  in  KCl  grown  in  air.  However,  the  shift  of  the  position 
of  the  edge  may  not  be  caused  by  the  OH  ions;  it  may  be  due  to  the  presence 
of  bromine  and/or  dislocation  in  the  crystals.  Tomiki  [114]  and  Tomiki  et  al. 
[77]  studied  the  absorption  of  KCl  in  the  wavelength  region  between  0.1  and 
0.4  pm  for  the  purpose  of  determining  the  Urbach-rule  parameters  and  finding 
the  features  characteristic  of  the  intrinsic  tail.  Through  a  systematic  ob¬ 
servation  and  analysis  made  at  various  temperatures  they  found  the  following 
empirical  relations  between  some  parameters 

E  «  7.834  eV 
o 

a  =  1 . 26  X  10  *  °  cm" ' 
o 

hf  =  13.5  raeV 
0  =  0.745 

so 

for  the  expression  of  absorption  coefficient  of  the  intrinsic  tail 

a  =  exp  I-a^CT)  (E^-E)/kT)  (31) 

where 

2kT  ^  ,  hf 

0  (T)  =  0  tanh 

s  so  hf  2kT 

Measurements  of  the  absorption  coefficient  for  the  Infrared  transparent 
region  are  just  recent  occurrences  as  the  development  of  high-power  IR  lasers 
has  led  to  a  need  for  better  characterization  of  IR  window  materials.  Among 
other  things,  the  absorption  coefficient  plays  a  decisive  role  in  determining 
whether  a  material  is  adequate  for  laser  optical  components.  For  this  reason, 
absorption  coefficients  of  a  number  of  selected  materials  were  investigated 
at  wavelengths  of  laser  interest.  Potassium  chloride  is  among  the  best  laser 
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window  materials  and  its  absorption  coefficients  at  wavelengths  1.06,  2.7,  3.8, 
5.3,  and  10.6  pm  were  intensively  studied  in  order  to  determine  the  influencing 
factors  that  contribute  to  tbe  extrinsic  absorption.  These  studies  are  very 
informative  and  provide  clues  and  means  for  material  preparation  and  parts 
fabrication  in  order  to  minimize  the  extrinsic  components  in  the  absorption. 

To  see  whether  or  not  certain  intrinsic  mechanical  and  optical  properties 
at  10.6  ym  could  be  achieved  with  the  polycrystalline  KCl,  investigations  were 
made  on  KCl  specimens  with  various  dopants.  Shrader  [115]  observed  that  while 
the  10.6  pm  absorption  coefficients  of  the  tested  specimens  were,  in  general, 
about  the  same  magnitude  as  that  of  a  pure  KCl  sample,  8.9  x  10“'*  cm”*,  the 
absorption  coefficients  of  doped  KCl  in  the  uv  region  are  very  much  higher 
than  the  pure  specimen. 

Hass  et  al.  [116]  studied  the  Infrared  absorption  in  KCl  single  crystals 
near  10.6  pm  using  calorimetric  techniques.  They  were  able  to  separate  the 
surface  and  bulk  absorptions  and  a  value  of  8  x  10“*  cm“*  was  assigned  to  the 
bulk  part  which  is  close  to  the  estimated  intrinsic  limit  of  the  crystal. 

They  also  found  that  an  absorption  band  near  9.8  pm  was  present  in  all  samples 
examined  and  appeared  to  be  largely  contributed  by  the  surface  absorption. 

The  existence  of  this  surface  absorption  band  prevents  observation  of  the  in¬ 
trinsic.  They  concluded  that  careful  preparation  and  finishing  of  KCl  crystals 
can  give  a  near  intrinsic  absorption  level  at  10.6  pm. 

Harrington  and  Hass  [78]  investigated  the  temperature  dependence  of 
raultiphonon  absorption  at  10.6  pm  for  KCl  samples.  The  absorption  coefficient 
and  its  temperature  dependence  have  been  observed  to  vary  markedly  from  sample 
to  sample.  In  most  cases,  the  absorption  coefficient  below  600  K  is  essentially 
independent  of  temperature.  For  purer  samples  the  absorption  coefficient  in¬ 
creases  more  sharply  at  higher  temperatures  as  would  be  expected  for  intrinsic 
behavior . 

Boyer  et  al.[117]  studied  the  temperature  dependence  of  the  absorption 
coefficients  of  pure  KCl  crystals  at  10.6  pm  from  room  temperature  to  within 
50  K  of  the  melting  point,  using  laser  calorimetric  techniques.  Crystals  from 
a  number  of  different  sources  were  employed  and  the  lowest  absorption  coeffi¬ 
cient  was  observed  with  a  crystal  grown  in  a  CCI4  reactive  atmosphere  designed 
to  minimize  the  introduction  of  oxygen-containing  impurities.  The  temperature 
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dependence  of  the  absorption  Is  observed  to  be  very  sensitive  to  Impurities, 
but  for  the  best  crystal  with  the  lowest  absorption,  the  dependence  monoton- 
ically  Increases,  which  Is  anticipated  for  near-intrinsic  absorption  of  the 
crystal.  However,  there  always  exists  a  surface  absorption  band  at  9.5  urn 
whose  wing  contributes  to  the  total  absorption  at  10.6  Um.  When  this  surface 
component  is  subtracted,  the  bulk  absorption  coefficient  is  6  x  10~®  cm”*, 
which  is  In  good  agreement  with  other  investigations.  It  has  been  experienced 
by  many  workers  that  the  surface  absorption  can  be  considerably  reduced  by 
appropriate  chemical  polishing. 

Deutsch  [12],  using  a  differential  technique  with  a  dual  beam  spectrometer, 
obtained  absorption  coefficients  in  the  wavelength  range  from  13.3  to  32  pm 
for  both  single  crystals  and  polycrystalline  KCl  provided  by  different  suppliers. 
It  was  found  that  within  the  accuracy  of  the  measurement,  the  long  wavelength 
absorption  coefficients  of  the  polycrystalline  KCl  are  the  same  as  those  of 
the  single  crystal.  Furthermore,  It  was  also  found  that  the  experimental  data 
could  be  represented  by  an  exponential  relation  of  the  form 

a  “  a  exp  (-v/v  )  (32) 

o  o 

where 

01  =  8696  cm”*  and  V  ■  50.8  cm”* 

o  o 

This  relation  was  believed  to  represent  the  intrinsic  absorption  of  KCl.  The 
extrapolated  absorption  coefficient  at  10.6  pm  is  approximately  8  x  10”*  cm”* , 
which  is  somewhat  lower  than  the  measured  values,  5  x  10~*  cm”’  and  3.5  x  10”'*  cm”' 
for  high  purity  samples.  In  a  later  study,  Deutsch  [118]  reported  the  COj 
laser  calorimeter  measurements  on  the  5.3  and  10.6  pm  absorption  coefficients 
of  numerous  KCl  crystals  with  provisions  made  to  eliminate  the  effect  of  sur¬ 
face  absorption.  One  of  the  crystals  showed  a  10.6  pm  absorption  coefficient 
of  6.6  i  2  X  10”*  cm”'  which  corresponded  to  the  predicted  intrinsic  value 
by  the  exponential  relation,  Eq.  (32).  It  was  then  estimated  the  surface  ab¬ 
sorption  to  be  1.1  ±  2  X  10”"*  per  surface  and,  thus,  the  total  absorption  was 
dominated  by  surface  loss.  The  lowest  value  of  the  5.3  pm  absorption  coeffi¬ 
cient  he  obtained  was  1.5  x  10”*  cm”*. 

Hass  et  al.  [119]  measured  absorption  coefficients  by  calorimetric  techniques 
at  1.06,  2.7,  and  3.8  pm  for  a  number  of  KCl  samples.  The  results  at  1.06  pm 
are  generally  in  the  10”*  cm”’  range  with  the  lowest  reported  at  7  x  10”*  cm”* 


which  is  very  close  to  the  limit  of  the  method  used.  However,  at  wavelengths 
2.7  and  3.8  ym,  their  best  measurements  were  3.7  x  lO”'*  cm“*  and  2.1  x  10”“  cm"', 
respectively.  Compared  with  the  absorption  coefficients  at  1.06  and  5.3  pm, 
the  data  imply  excess  absorption  at  2.7  and  3.8  pm  even  'n  the  purest  available 
crystals.  This  has  been  observed  not  only  in  the  KCl  crystals  but  also  in  a 
number  of  low  absorption  alkali  halide'  and  alkaline  earth  fluoride  crystals. 

The  cause  of  such  excessive  absorption  was  not  understood.  They  suggested 
the  possibility  of  being  attributable  to  the  OH  and  CH  impurities.  If  these 
were  eliminated,  the  absorption  level  at  these  wavelengths  could  be  reduced 
to  10“ *  cm“'  range  or  lower. 

Klein  [120]  investigated  the  origins  of  the  extrinsic  absorption  at  2.7 
and  3.8  pm.  Correlation  with  vacuum-ultraviolet  absorption  measurements  Indi¬ 
cated  that  all  of  the  excess  2.7  pm  absorption  can  be  accounted  for  by  the 

OH  content  of  the  crystals.  At  3.8  pm,  the  surplus  absorption  In  the  specimens 

are  most  likely  contributed  by  the  carbon-oxygen  lineages,  e.g.,  COFj ,  CO'^^ , 

HCO3.  Klein  3  ggested  that  diminished  residual  absorption  at  these  wavelengths 
can  be  achieved  by  substituting  hydrogen  chloride  for  carbon  tetrachloride 
in  purification  procedures  and  treating  the  salt  below  its  melting  point. 

Hass  et  al.  [97]  used  an  improved  laser  calorimetric  technique  in  the 
determination  of  the  10.6  pm  absorption  coefficient  of  the  material.  As  time 
elapses,  the  effect  of  surface  absorptions  and  other  contributions  is  reflected 
by  the  increase  of  slope  at  equilibrium.  As  a  con'requence,  the  surface  and 
bulk  absorptions  can  be  separated  by  this  technique.  The  bulk  10.6  pm  absorp¬ 
tion  coefficient  of  KCl  obtained  by  this  method  is  8  x  10“^  cm 

The  currently  available  lowest  bulk  absorption  coefficients  of  KCl  in  the 
laser  wavelength  region  were  obtained  by  Allen  and  Harrington  [98].  Since 
all  of  their  calorimetric  measurements  were  performed  on  one  pure  sample  and 
at  one  laboratory,  their  results  provided  a  more  consistent  and  exact  descrip¬ 
tion  of  the  dependence  of  the  absorption  on  laser  wavelength.  All  of  their 
results  are  below  6  x  10”*  cm”*  level  with  the  lowest  value,  observed  at  5.3  pm, 
of  5  X  10”^  cm”*  which  is  at  the  limit  of  their  instrument  sensitivity.  Earlier 
investigations  of  wavelength  dependence  of  absorption  by  Rowe  and  Harrington 
[121]  and  others  yielded  considerably  higher  results  than  this  data  set. 
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It  lias  been  found  that  the  following  faces  are  common  to  all  of  che 
measurements  In  the  laser  wavelength  region: 

1.  Surface  absorption  predominates  at  low  bulk  absorption  levels.  As 

a  consequence,  the  observed  total  absorption  is  higher  than  the  bulk. 

The  surface  absorption  band  at  9.6  1^  strong  enough  to  mask  the 

intrinsic  behavior  of  the  crystal  In  the  wavelength  region  centered 
at  9.6  uro. 

2.  Absorption  due  to  impurities  contributes  to  bulk  absorption  as  well 
as  to  surface  absorption.  At  wavelengths  2.8  and  3.8  )jii,  absorp¬ 
tions  due  to  hydroxyl  ion  and  oxygen  impurities  are  particularly 
outstanding. 

3.  It  appears  that  the  above  mentioned  extrinsic  absorptions  may  render 
Che  crystal  an  unfavorable  window  material.  It  has  been  found,  how¬ 
ever,  that  the  objectionable  extrinsic  absorption  can  be  reduced 
through  improved  purification  and  polishing  processes, 

4.  Low  total  and  bulk  absorptions,  of  the  order  of  10“®  cm"’  or  less, 
were  found,  at  wavelengths  1.03  and  5.3  pm.  Although  this  value  is 
still  very  much  higher  than  the  respective  intrinsic  limits,  the  re¬ 
sults  represent  the  limit  of  instrument  sensitivity.  Were  the  sensi¬ 
tivity  of  the  Instrument  Increased  considerably,  one  might  be  able 

to  observe  very  low  absorption. 

Figures  21  to  24  are  plots  of  the  available  data.  The  pertinent  information 
for  e.ich  data  source  and  the  corresponding  original  values  are  given  in  Tables 
33  to  36.  In  addition,  available  information  and  data  on  the  reflectivity  and 
transmission  are  also  presented  in  the  same  manner  (in  Figures  23  and  26  and 
Tables  37  to  40),  for  completeness  and  comparison.  For  the  visible  and  near 
visible  regions.  Table  41  gives  the  spectral  positions  of  the  well  known  color 
centers.  Noticeable  absorptions  are  likely  to  occur  at  these  centers  when 
the  crystal  is  exposed  to  ultraviolet,  x-ray,  or  high  energy  radiation.  How¬ 
ever,  these  absorption  bands  may  disappear  at  high  temperatures  or  by  appro¬ 
priate  r.idlatlon,  corresponding  co  the  so-called  "thermal  and  optical  bleaching 
of  color  centers." 

The  recommended  values  given  in  Table  42  were  calculated  from  Eq.  (32). 

In  the  range  between  10  Co  32  pm,  these  values  are  supported  by  measurements 
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of  Deutsch  [12].  At  other  laser  wavelengths,  the  observed  values  are  generally 
higher  than  the  calculated  ones  because  of  extrinsic  contributions  due  to  sur¬ 
face  contamination  and  Impurities.  Current  research  has  shown  that  the  extrinsic 
absorptions  can  be  reduced  through  Improved  techniques  of  sample  preparation. 
Therefore,  intrinsic  values  may  serve  useful  purposes.  It  should  be  noted  that 
the  values  in  the  "Intrinsic"  column  are  the  lowest  limits  that  we  can  obtain 
for  ideal  samples.  In  practice,  the  observed  values  are  generally  higher  than 
the  limiting  values  at  low  absorption  levels.  Unless  values  appear  in  the 
"observed"  column,  the  limiting  values  are  considered  as  guidelines  for  esti¬ 
mation  and  investigation. 

Although  it  was  not  the  intent  of  this  study  to  evaluate  the  absorption 
data  in  the  vacuum  ultraviolet  region,  in  order  to  provide  the  users  a  total 
picture  of  the  available  absorption  data,  plots  of  available  data  in  this  re¬ 
gion  are  given  in  the  Appendix  of  this  report. 
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Figure  22.  Absorption  Coefficient  of  Potassium  Chloride  in  the  Urbach  Tall  Region 
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6‘i»iKle  crystal;  urown  by  tlie  firiJivan  rotbod  in  f.'rV.v>ri 
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with  3  tun. .hie  CO;  laser  by  c.»  I  or  i.'e  t  r  ic  ri-.o  tct.il 
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12 

91 
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1961 
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Z 
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5.6xl0''-5.8xl0'* 
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Single  crystal;  ohiaiuvd  from  the  Harsh. tv  Ch.e'.ic.tl  Co.;  ub- 
xorpiton  ccH*f f ic iiitts  de<iuccd  from  refUciion  spe.-irun;  data 
cxtr.icted  from  a  figure. 
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.loUnron,  K.  a«d 
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10> 

Ikczaw.1,  M.  and 
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R 

9.0xl0’-1.3:i30-’ 
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TABLE  33.  Sl>C<ARY  OF  MF.ASlRt>;K.\TS  ON'  THE  /.LSOftPTlON  COLFrlClF.NT  OF  POTASSIlTl  OU.OSIDE  (Wjv«M»u^>ber  Dcpcndi-iice )  (continued) 


D..t^ 

Sot 

No, 

Kef. 

No. 

Authorfs) 
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Method 
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L’aveim'Tjber 

ca~^ 

T».-,Jv  rature 
Bangc,  N 

Specifications  -..;i  R.-r..Ar'tts 

25 

115 

Shrader,  E.F. 

1974 

C 

943.4 

298 

Pure  crystal;  poHsJied  disc  specir-.ens  of  1  cm  thick;  abj.jip- 

cion  cce;  f  iciv.-»c  r.-'.isurod  by  cjlorir..*tric  acchoc;  .»vcr..^^’ii 
s'.'ilue  of  tlic  ncusurcr-.ciic  O.OOJ89  ..I'sorpt  ion  covff:- 

ciouts  of  doped  KC]  s.i',?Ios  also  r.-e.iSored  will;  ri.'%uU&  of 


s»njl».r  order  of  r;.igj)ltude  as  that  of  pure  cry»tui, 
turc  u.is  not  specified,  298  IC  discussed. 


26 

9/ 

7!.(SS,  If.  ,  Davison, 

J.y. ,  Rosonscock, 

H.B.,  and  Bablskin,  J. 

1975 

C 

943.4 

298 

Single  irystal;  grown  in  reactive  af^asprt,re;  rocC.in.,ular 
paralleJipipcd  spcclnon  of  length  6.9  cr.;  all  six  sides  chcr- 
Ically  polished;  laser  calorlnotric  rrthod  used  and  the  thcr- 
nal  rise  curve  obtained;  bulk  .ibsorpllor.  co..  f  f  ic  ic-nt  uvtcr- 
fnln»-d  b.tscd  on  the  initial  slope  of  che  curve. 

2? 

93 

Allen,  S.D.  and 
Hi.rrlngton,  J.A. 

1978 

C 

943.4-3571 

296 

Single  crystal;  rrovn  by  a  ro-ctive  atn...?hvro  proce  ss;  red 
spocinen  of  1  ca*  x  13.97  ca;  calorir.etnc  -iwtiiOii  us. -a;  bulk 
absorption  coefficient;  data  extracted  frors  a  figure. 

28 

119 

Hass,  M. ,  Harrington, 
J.A, ,  Cregoty,  D.A. , 
Mnd  D.jvlso;!,  J.W. 

1976 

C 

943.4,3571,2632 

298 

Single  cryst.*);  hii;lOy  purified  und  polished  rod  spcc:"-cnp; 
ncasvirod  with  laser  calorinetrlc  techni-uos;  data  w '.tra». ..cq 
from  a  tuble;  origins  of  high.cr  absorption  at  2.7  a::d 

3.8  kt>  due  to  inpurlt  ies  in  bulk  :•  it,  rial  ...'.i  sni  fac.-.  con- 
c-ff.iiiat  ion. 

29 

118 

Dcutsch,  T.F. 

1975 

c 

1887 

298 

Single  crystal;  rod  spvcinen;  calorinetrtc  method  used;  data 
extracted  from  a  table. 

30 

129 

Mentzel,  A. 

1934 

T 

222-455 

298 

Single  crystals;  thin  film  niid  plate  rpcc  i-ens  of  ti'.lcknoss 
from  16  ym  to  10  mm;  absorption  coef  f  icici.ts  cotor.T  invd  from 
tiansmission  no.isuremetjts ;  data  »-:<tractvd  from  a  t.b'.*. . 

11 

129 

Meutzel,  A. 

1934 

Z 

422-769 

298 

Single  crystals;  plate  specimens  of  10,7  am  '•o  1  cm;  trans¬ 
mission  rv.isuri'd  by  Rnbvn  and  Trowbridge  *1^}  ;n  jo>?; 
incorporated  with  reflectivity  obta;;..d  inis  rcfvtvr'.ce,  the 

.ibsi^rption  coefficient  dvtvrmii-.ci;  dit.i  exir>ctod  f rcta  a 
c.ibl  e . 

32 

23 

CcTi7ol ,  L. ,  H.ipp,  H., 

Olid  Wv'ber,  R. 

1959 

T 

3.1-33 

298 

Crystal;  plate  specimens  of  2.5,  5.0,  .i..d  >5.0  -j-,  :hUk; 

d.itn  cxiractid  from  a  fi^are. 

33 

1  U 

1  oiP  i  k  i. ,  T. 

1967 

Z 

6.  Ixl0'-('.axl0‘ 

10 

cryst. ils;  zone  refined  in  the  :  .\v.  re  of 

after  the  process  of  the  vnetnim  d ;  c  1 !  :  ai  :  on  fro-',  t.hc  st  rj.rg 
powder;  :ii>ocimcns  with  clvaved  sur:..ces;  ..b..or-t  io.:  cieffi- 
cl.nts  dvicr:.inod  from  ref  lett  is  itv  j..d  c  ran.-.ise  .on  mc,>..arc- 
ments;  data  extracted  from  a  figure. 

34 

114 

To-.ilVl,  T. 

1067 

z 

5.6x30*-ft.7xl0‘ 

78 

S.ime  as  above. 

35 

Hi 

Tuniki ,  T. 

1967 

2 

S.OxlO'-e.Jx’.O’’ 

35 

U> 

S.t.-nc  us  above. 

139 


TABLE  T3.-  SLT«AEV  OF  KEASLSE.'fE.VT';  JK  THE  ABSOSPTIOS  COEirl CIE.VT  CF  ."OIASSIL«  CKLORIDE  (w.ivenunber  DL-iiendence)  (cor.clnued) 


hWa 

Set 

Ko. 

Sef . 
No. 

A'Jthoris) 

Year 

iiothud 

L'sod 

Vavctiunber 

Range , 
cm”^ 

Te.*.f>4-;-acure 
Rar.fx',  K 

Specif icacicna  and  Ren^urks 

36 

lU 

ToQlltl,  T. 

1967 

2 

5.5xl0'-6.2xl0' 

183 

Sane  as  above. 

37 

114 

Tomlkl,  T. 

1967 

Z 

S.A«10'’-6.axlC* 

295 

Same  as  above. 

38 

1 14 

TcT.iki,  T, 

1967 

Z 

5.3xl0''-5.7»10'' 

373 

Same  as  above. 

39 

114 

Tomikl,  T. 

1967 

z 

5.8xI0*-6.3x!O* 

387 

Same  as  above. 

AO 

114 

"cniikl,  T. 

1967 

2 

5.0xl0‘-6.3xl0' 

477 

Same  as  above. 

A1 

114 

Toaikl,  T. 

1967 

Z 

<i.axl0*-6.8xl0* 

573 

Sacc  as  above. 

A2 

95 

!vo^en^tock.  H.E., 
Gregory,  O.A.,  und 
K«rringcon«  J.A. 

1976 

c 

9A3.4 

298 

Single  crystalai  obt.iinoj  from  the  Naval  Research  Lab.,  the 
Harshaw  Chemical  Co.,  and  the  Raytheon  Cerp,;  merhanleally 
polished  and  chemically  cleaned  with  spectrogradc  CC1«;  laser 
calorinctric  method  used;  data  taken  from  a  table;  It  was 
found  that  the  surface  absorption  vas  ab(>nt  45  tinws  higher 
than  the  bulk  absarptlon. 

43 

121 

Rove,  J.M.  and 
Harrington,  J.A. 

1976 

c 

943.4-1048 

300 

Single  crystal;  grown  by  the  early  rcactivc-.ttr.oi.phere- 
process;  chemically  etched  surlaces;  total  ab»orptian  coef* 
ficlenc  determined  with  laser  e.tlorinccrlc  n«thod;  higher 
absorption  near  9.6  urn  due  to  excrinalc  sources;  data  taken 
from  a  figure. 

44 

221 

Hvwc,  J.N.  .ind 
Harrington,  J.A. 

1976 

c 

943.  4-3048 

300 

Similar  to  above  except  for  samples  grown  by  improved  roac- 
tivc*'atmosphcre*>proccaa  and  absorption  near  9.6  ua  decreased. 

45 

121 

Rove,  J.M.  and 
Harrington,  J.A. 

1976 

c 

943.4-1048 

100 

Same  as  above. 

46 

121 

Rove,  J.M.  and 
Ifarrlngton,  J.A. 

1976 

c 

943.4-1048 

200 

Saae  as  above. 

I 

I 

1 

i  'A 

! 


O'?! 


•rA3LE  34.  EXPERLMESTAL  DATA  ON  THE  ABSORPTION  COEFFICIENT  OF  POTASSIUM  CHLORIDE  (Wavenumber  Dependence) 
(Wavenumber,  u,  cm”*;  TemperaCnre,  T,  K;  Absorption  Coefficient,  a,  cn“M 


V 

a 

M 

a 

V 

i 

V 

a 

V 

Ci 

V 

a 

:;ata  set 

1 

data  o£T 

KCOKT.) 

oata  Sc.r 

KCO^T.I 

3AT1  S£T 

KCONT* ) 

DATA  567 

ifCONr.i 

JAIA  $6T 

iiCCNT.) 

T  =  3. j 

l.o2 J4*5 

6 ■ 9c; c *5 

1.  g  24£  *5 

1 . h67£  *6 

7.0536*4 

1.337£*b 

6. 2106*4 

1. 3976  *Q 

1  .PHV  6  *5 

9.430E*5 

c.:-S7£*5 

2*o33£*S 

1 • odSt  *5 

7 • 90H  £  *  5 

1  •  •  Sw  £  •  9 

1.9l3c*6 

7. ohSc  *4 

1.35b£*6 

b  »2U24*4 

1.4266  *b 

1.5324*9 

9.25^6*5 

4 • g i 9£  *5 

i.  19^  (i*  9 

1«  o2lc*5 

9. Icot  *5 

l.Ult£*5 

l«532£*b 

7 . bl3L  *4 

1*  3  576*6 

O. 1944*4 

1.4494  *b 

i.9g26*9 

5. 25«  4  *9 

3 • bbl c  *  5 

I.fel7£e5 

9  .  «  6 1  ♦  5 

1.11c£*9 

1 . 52b£*6 

7  *93 16*4 

l*4(ib6*6 

6  •  10  56  *4 

1.4616*6 

l#9*g4*9 

6.26  ,.4*5 

4  •  i  5  oc,  ♦b 

*.  •o52i*5 

1 • ol 3c*  5 

1 .U5hL  *6 

1.4gC£*9 

1.4g-7£*6 

7*54b£*4 

1*  3646*6 

6.1776*4 

1.4504  *o 

1 .4934*5 

7.4484*5 

C.  1  6£  *9 

5.97h£*S 

1.0g9&*9 

l.u92c  *9 

S.SiS£*H 

1.27l£*b 

7.5gk6*4 

1*2826*6 

6.1696  *4 

1.4  894*6 

1.452i*S 

6.7706*5 

«  «  9(>  w  £  ♦  5 

b. blit  *5 

1  •  t)gO£*9 

l.iJ9c*6 

9.b77t*4 

i.vt9e*e 

7.4i9c*4 

1»  g  546*  b 

b* 1oi6*4 

1 • 4  716  *b 

1  .4  744  *9 

c • 5i O4  *5 

fc.lii£*5 

i.597£»5 

9.  375£*h 

7, o4i£.5 

7  .2  9  9  £  *4 

D. 532£*5 

6, 1534*4 

1.4  544  *o 

1  •  HOi.4*  5 

b.2gg4*5 

1  •  ♦  5 

b.lLi>i*9 

1 .bd  3 

l..V32i*o 

9.194£*h 

b.932c*5 

7.i77c*4 

5. 9s3t*5 

9 .1494*4 

1.4294  *b 

1.  h5.>4*9 

4.lig4*9 

i  •  *>39:.  *9 

c  .  -  It  • 

1  «  9094*5 

i • in, t  *0 

S.il3£*4 

6  •  *.13£*5 

7  •  i,  ifc£*  4 

4*  7c1£*9 

o.l37t*4 

1.3  894  *4 

s.4^. 4*9 

U  >  1  <44  *5 

;.VP7a*9 

1  •  9**St  *5 

1*1'.  9£  *  6 

9.g32* tH 

6.wl6£*S 

b. 9356*4 

S.-.!.S£*6 

o.I25£*4 

1. 3So4  *6 

1.4274*5 

4. dr. 4*9 

l«927t.*9 

1 «  s92t*5 

3  *  .<94£  *  5 

3. 992£*4 

5«d49&*5 

b . 3956*4 

S. 

o • 11 3w*4 

1. 2e74  *0 

l,4l74*9 

i>.95?6*5 

b.S77i»9 

1  •  HOg  L  *  9 

9  •  37  ;  t  *  5 

3.9ii£*4 

5.599c*5 

6  •  3556  *4 

‘..393£»5 

6.0354*4 

1.0796  *o 

1.-C34*9 

C.39.4*5 

7.2'J‘1£*9 

1 «  *920*5 

b  .  7<.9£  *  5 

3.  d7l£  *  *♦ 

5.239£*5 

b  .  3156*4 

4. 4534*5 

b.0434*H 

7.1 456  *b 

1.4a34*9 

t. 3o04*5 

i  .  !  0  3  i  ♦  5 

1  •  HHHC  *5 

t» .  7  lit  *  9 

8»79g£*** 

4.529e*9 

6  •  7  9g6*4 

4.437£*5 

b..w34*4 

3.7756*9 

l.i994*.l 

b. S90£*5 

1. 

7.7:,£*b 

4  .**••£♦5 

o.9l/t,«5 

S.71^£*h 

4.4S7£»9 

6.77hc*4 

4,  3i.l£*5 

5.5o3£*4 

1.5CC6*5 

1  .  j  6  34  *  9 

6.9446*5 

•  •  *  >  ‘  -  *  5 

7  .  3,:9  £  *5 

*  .  4  J  9t ♦ 9 

7 • i *3t  *9 

a.bH-i**. 

H.29r£*5 

6.  rs?!**. 

4, itlt  *5 

5.1376*4 

1.4306  *4 

1.27l£*9 

5  •  '•  3  '.4  *5 

:  .  7t  *5 

i  .  39  7c*  5 

o.  97ct  *  7 

3. ho3£  *H 

4«3o3£*9 

b  «7  34£*4 

5.3064*4 

7.2976*3 

g  • ^944  *  9 

9»  44,6  *5 

f5 

7.9  int  *  5 

1. 37  9t  *9 

b •93s  t  *5 

8.337£*4 

4.532£*5 

6. b94c*4 

3. 3b54*5 

1.3J7t*9 

4.5>.4*9 

l,7iZ,*‘u 

7 • *b7  t ♦ 5 

i  •  a7  1  s.  *  9 

6 . 391£  *7 

8.3h7£*h 

4.5136*5 

o  ft0l3c*4 

2.7424*5 

DATA  ier 

£ 

1.^22 4 *9 

4. 7.44  *9 

1.3h7c*5 

5  *  9£3t*3 

3.3gQC*H 

H .1 796*5 

6.97ic*4 

2. 72b4*5 

V  *  2  93  »¥ 

1. 2l »4*9 

4»H9g4*5 

o« 14. £  *9 

1 .3194*7 

4 .  Z^i>i  *5 

3.  2sc£  **• 

**.i3i£*9 

6.5324*4 

E.7«it»5 

1.2  394*9 

4 • 34  «£  *9 

1.75^i»5 

0 • 04  3  c  *9 

1 . 3  V  o '.  *  5 

4.2t9l.*9 

3«145£*h 

3.e35£*5 

b.5le£*4 

2.9*.8e>S 

i.e5fce*5 

7,2736*6 

A. 3. .6*5 

i . i ♦ 5 

b,9i7i*5 

;*<9ii*9 

4.  J79it} 

b..b9£*4 

3 . 7  9g  £  *9 

b.3«3£*4 

3  »  v2  b£*  5 

1 • Eh  3£*9 

7.5  lie  *5 

1.44H4*5 

52g  i  *9 

1.7  J-*.*? 

7  .  H  .  J  ♦  9 

1  *  c  *  b 

4.5  sot.  *  5 

3. .2h£*4 

3.b3.£*5 

0  .5 1  C  t  *H 

3. 13  be  *5 

1 • 6436  *5 

7.3406*5 

1.4654*5 

H. r9gg*5 

1. 74o£*5 

3.o7>X*5 

l.dl  14*5 

4 . 7  hh  t  ♦  9 

3«gl.C*4 

3«  7c2ie  *5 

b.  48**t  *4 

3. 9v4£*  5 

1. e3  34*5 

8.3  Ue  *9 

1  .4194*9 

5 . 1»  46  *  9 

1.  7i  'ieb 

9. 

1 .  i9‘*e.  *  9 

5.399i *9 

7. 9o8£*4 

3.9C5c*5 

6. 4o  3c  *4 

3.32;i»5 

1.6356*5 

9.«iii»s 

1 .1 59C*9 

5 ■ 61 0£  *9 

1 .71 41 *0 

1  . lo  9c*9 

b.d73t*9 

7.93b£*H 

•*•1336*5 

b.H52£*4 

4.87«t*5 

1. b3l6  *5 

1.0 104*0 

1.15.4*9 

5 . 3 1 44*5 

i.7iv-:*9 

l.l37t*5 

7.v'.:t*5 

7.9v3£*4 

4.543£»5 

6. 4356*4 

4.7716*5 

I.€24£t5 

1.1956  *6 

1. 1  776  *9 

o.l5g4*9 

1 ■  7- Oi  •  9 

1  .  *  9  t  ‘  0 

1.44l4*9 

7.7  H-it  *9 

7, 3oji*4 

9. 73it*9 

b.  c-*g6*5 

1 • 6426  *5 

I.19k4*0 

1.15C6*9 

b.4...4*9 

1 .  7.  i  i  *5 

1  .1 3  9C  *  9 

7, S£3i 

7.1766*5 

6.3714*4 

7 • 24  94*  5 

1 • c4j  6 * 5 

1.  16*»6  *9 

1 .1  H»4  *5 

t.5-js£*5 

1.  «  7: 4  e  6 

l.v5li*9 

9.2iHC*7 

7. 77H£tH 

9,g55e*9 

6*33l£*4 

8  *3  3v  6*5 

l.cl!L*5 

1.1524  *o 

i.g434*9 

O*  9'. 4*9 

1  •  1 4  9  4  ♦  5 

l«34it*c 

1*4094*5 

l.w.ittb 

7  •  7*. 2£ *4 

l.i.4lt*fc 

6.29tt*4 

1. g  436*b 

1 • 0194  *9 

l.lb24*b 

1 .1 J7i*9 

7.3144*5 

1 • ot  9 i eb 

6 .9. 1 t  *9 

l.V 904*5 

1.wh9£.*6 

7. 72c£**. 

l.l(i7£*b 

b.27«*£»4 

l*l27c*6 

1.Ei34*5 

1.1914*0 

l.g3C4*9 

7. dcg4*5 

1  •  bol  i.  >  9 

7.3  .7 4*9 

1.  -••3i*5 

S..t  JJoo 

7.7i:£e4 

6.2  5  8t  *4 

1.2ll£*b 

1. bv  3£  *5 

1.1 244  *o 

3.430: *5 

l.bv7E»9 

c.l72c*5 

1*  g  •»•*£  *  5 

l.l3i£*6 

7.b94£*4 

1.213  £  *  € 

6 • 25&£  *4 

1.249E*€ 

1.5946*5 

1.0 164  *6 

l.gl?4*9 

5.9606*5 

i  •  bb  3i *9 

6.6^3i*5 

1..h3c.*5 

1.2  W£*6 

7. b35E*H 

1 •2Hb6*b 

b. fcv2t*4 

l.<94£*6 

1  .507  4*5 

9.9306*9 

l.i07.*9 

5.44,4  *5 

1 . OH  5  4  to 

u  •  H  fc9  £  ♦  5 

1  *  g  36c*  5 

1 • 3u  £L*o 

7. o  77£  *4 

1  •  2  7**£*b 

6*2v4E*4 

1. 3326*6 

1 • 5736  *5 

1.0o44  *5 

•  ...  44*9 

b. 3  ^ .6  *9 

1  *  D-.  ;  4  ♦  9 

C.S£24»9 

I.Ji2£*9 

1. 3b2c*b 

7. oo9£*4 

l«3Clc*b 

b.22b£*4 

1. 3cl6*b 

1 «  569  6*5 

1.0746*9 

1..9«4*5 

1. gg04*6 

i.c37i*9 

9.933£^9 

l.J2a£*5 

1.421  £.*6 

7. bblC  *4 

1.3l9C*fe 

6*2l3£*4 

i.399£7b 

1.5616*5 

1.0626*5 

1.4  736*9 

1.4906*5 

I  ‘ 

/ 


I 


IVT 


TABLE  34.  EXPE?(IMLNTAL  ^ATA  ON  THE  AhSOkPTlOS  COEFFICIENT  OF  POTASSTIM  CHLORIDE  (Waveiiuober  Ooper-donce)  (continued) 


a 

a 

-’ 

V 

'j 

1 

3iT«  -dT 

jiTi  i£r 

s (CCNT . J 

DATA  St‘T 

8 

S£T 

8(CCmT.> 

DATA  SET 

IC  (CD'JT.  1 

DATA  SET 

T  a  293. - 

T  a  29  5.0 

6aS69c*l 

3.797£»-; 

1  •  JhSE  *3 

fc.  2l.4i*5 

5. 5-.d£*** 

1. J  OAt  *w 

*  •  1 11  c  »  c 

3. 

3 • 3l9t ♦! 

2.*.69E.3 

7.5“7£*5 

1.3«  )E*5 

5.197£*5 

1.245c*3 

fc. 3 . v4»5 

«• weiL*5 

1.  ♦© 

*»  •  3^04  ♦! 

b  «  39 1 L  *  1 

2.‘.2£-:*5 

7.93d£.*S 

1.29hi*9 

4.?93‘*5 

CATA  SET 

11 

i.:34£*i 

1.3au£-4 

i*£3*t.*o 

2 . 2  F'lt  *  3 

^.739t*9 

1 • 4  3  dt  ♦  5 

4, 739£*5 

T  a  373. w 

1.419£*3 

.3ATA  3cV 

c 

4,  29. i.*? 

9.b33?*5 

1.4234*5 

H , old  £♦ 5 

i.4.A:4*i 

1. .  ■*  *9 

r  a  ;3ja 

1 , 19  H  ♦  £ 

£♦ Ac9i*3 

3.e.24*'« 

1 » :  c.  -  *4 

-.1 itt  *5 

2,232e*9 

l.C73«*d 

1.:78£*3 

5. 76:£*5 

3. 5^34*4 

7. 75:4  *1 

I  .A  7.*4  *3 

9. ft.. 4 -4 

j£t 

3 

3  .  ‘.  3  -  4  ►  L 

T.  i7-.L  .1 

4 • 43  3i »  3 

l.v  !,«£♦£ 

l.l39i*5 

c  «dd  2  C*3 

3.5o:s*‘» 

5. :  :44  *A 

1.1b. 4*3 

a.:*.!-5 

T  a  3-i,w 

da* 

2.237£*3 

5.&C7£*9 

l«lJcb*5 

7.9:fe£*5 

5 • 34  £4  *4 

l.SE4£*l 

1  .1  >.7  4  ♦  5 

1.7;84-3 

7,a.7-*i*l 

2. 22;4*3 

3 •3L3C+3 

l..3lc*5 

l.:5Ct*6 

5 • 529 i ♦  ♦ 

!..«  .1£*1 

1.1554*3 

b.l^  *4*3 

i*C735.*5 

9#7pgc*‘* 

Oa^/44*! 

5.3»«.i.n 

2.l9lc»5 

l.«.-.7£*e 

5.3l£t*4 

fc.  7i.5£  *C 

l*l22t*3 

£.fc£CE«J 

3*  3  7i t 

3«  32'*t.*L 

w « S*»lb  *  1 

2.1h2£*-S 

l.C»lC*d 

l.:2ic*5 

l.S4C£»8 

5. 5g 6t  ♦** 

5.0l4£«b 

1.133£»3 

3.a:*£*5 

i*  b  4:.  »  3 

3, 

3.^2  .£•: 

5  •'•feTi  ♦  1 

2.w73t*3 

A.A72£*d 

9.a5lE*^ 

l.l7«»£*fc 

5  •  4  55  £  ♦  4 

z.rsfct*. 

l.tf  o34*3 

5.o?l4«J 

3.i7.^-, 

3«*274^« 

4«dH2b^l. 

2,  i‘»7i*3 

A  •  1 5-*'  t  ♦  £ 

9.7;2£*A 

I»g6d4*t 

5  •  H35  t 

1 .U  CAt  *4 

c.x:.:-: 

•*»  io 7C*l 

t.irjc*! 

2  •  .ii  7£  *3 

A.-.93e*c 

9.5’?£*d 

9.r5aE*5 

l*k’43£*i 

C.422E*: 

3  .  ■•  3  J  t 

1 «  9  7  3£  *  3 

A.A 12c*6 

DATA  3£T 

12 

i.jirE'i 

£  .54,4. J 

1.  J  j'c.t  J 

3  •  3  i.  £•<• 

3iTiii  3£T 

d 

A  «  9c«:£  #3 

9. £534 ♦£ 

9iTA  S£T 

9 

T  s  «.4g.: 

1*. 284*3 

t.5-.-4*3 

l.iJ. £*j 

3  •  2  3#  i-** 

T  s  29i. 

4 

1-  919i»>5 

9.*.5Ai»3 

T  «  299. 

\ 

l.fc  2:4*3 

£.38.4*3 

l«L27:.vd 

7*^1# 

1  •  332£  *^3 

9*65g£»5 

5.524t*i» 

1.  0  w3t  *4 

9.95jt*2 

5*  2d(.fc*3 

•94272i.»t 

7,379t*l 

A • doAc  *9 

1  •  L  23  £  *^  6 

5.727E**. 

t.>.'.C£*t 

5.5ie£*4 

7.7^.t*l 

9.75*4*2 

4.51AE-3 

^t,  7ooi  *£ 

2*c2# 

0 • .  3  ; 

c  ,  o7«*c  *  1 

A  4  6-*i  £  *5 

A  .  i.'>>t  *  e 

3.7444  *A 

7.7dlt*l 

5.'*99t»4 

5.Cl2t*l 

9.oo.t*2 

5. 73.4*3 

S.7.4;*i 

2.^7...-, 

7,2.  34*; 

5.^,3t*A 

i .  ?  A ♦  5 

5.7*7t*9 

3.4i:t*i 

1.8:5£*1 

9.4i.:£  tZ 

7.47.E.3 

&*63ii«H 

c,«»72c  *1 

9«A4'*c 

i  •79t.t*3 

9.5C*9t*5 

5 .dd •! *H 

t*  846t*  1 

5, 

1.1k. 4*1 

9. 3. .£*2 

1  .tble*! 

4  .  V  7C  £•<* 

3*  ‘3i'»C  ♦  1 

•»«  Able 

i.rjit.s 

9. 3l4£  ♦> 

5  .665  £  **• 

i.£3ie>i 

5.449£*4 

fe. 74s4  *1 

9.. Jj£*2 

^  .  1**  4*4 

^*'>l**i*L 

1  •  7  3#  s  -•* 

34‘*>:4*l 

3 . 32hc  ^  1 

i  •  7h5£*3 

9.;5r£.a 

9.d53t.*4 

b.  r<.5£*C 

5*4134*4 

9.4.  32£ *1 

9*fcllE*2 

1.  :i*4*a 

1 »  1  •«  c  *<« 

■#•  97  Ai  *i 

2  •d^dt.*  1 

l. ra^t.? 

9, 3d3t*5 

5  •  d-^Sc  ♦** 

5.Al4£*C 

5.39-»4*4 

2.754tK 

a.b4aE*2 

2*&L&t-5 

2.a72l*1 

l./Jl£*5 

1.4?2t*f 

3.d47e«4 

£.££4£iC 

5. 359t*4 

1.0  COt  *i 

9.3**.t*2 

l.G.'CE-* 

2 .  w3g  £-v 

^  442Jd*l 

1.7 lAt  *  3 

A*393£*£ 

3.C*iC.*A 

i.c*: t*A 

ft.-.-.:  1*4 

?.2-'*4*A 

% .  i  j  5 .  ♦  <: 

L*  ^ 3.  i  -•* 

;.e77£.5 

9.32-s.*? 

DATA  S£T 

13 

ft. 33:e*c 

4*  cCCE*4 

% .  r  -  c  i. 

2.2t,--v 

DATA  SdT 

7 

1  •  fe**3t  ^  3 

7  ,  oil  •  3 

TATA  S£T 

1C 

T  »  4c9*w 

ft.43*£*2 

fc.S.kt*-* 

V.  c  *!  Pi 

4  »  g4#  c*W 

T  a  293. 

u 

l. Ci’t  »a 

i.iir£«e 

T  a  329. 

9.13.4*2 

8.9;;4-4 

4*  2  3»C-<« 

1 .  o  %  « :.  ♦  3 

1.198 £*fe 

5*  «»37t*4 

l.C5££»£ 

•1  •0CCt*4 

:.37&E*3 

4  •  <tO«» 

3#3*,7t*l 

1.  53*,£»3 

i*lt7t*c 

3  •b/.ft**. 

1.CCCE*4 

5.^2!t*-. 

7.7».£*i 

*•.  3934 

1 • 55 At  *5 

1 .  V  r<4£  ♦© 

5.  03  ?fc  *4 

7,7ett*i 

5  •  ^Alt**. 

5.0l££*l 

DATA  SET 

15 

:-ATA  JcT 

•• 

3 •  3-7  c ♦  1 

5.971LH 

1. 34».t*5 

9.979£*5 

S.dSdE**. 

5.Al4£*X 

5.3d9c*** 

l.B29t*l 

T  a  3.. .8 

T  =  Zil,< 

3.  S2Z-.  *• 

3.A77c.*i 

1.h9.£*3 

8,‘.6.4*5 

5.e57t*4 

1.  i4dE*i 

5. J^?£*4 

3.A-2-*1 

4 .9fi7t#l 

1 .  ♦  5 

7.59:4*3 

S.slwt*^ 

l.<.:iE*l 

5. J5lc*4 

t. 745£  *. 

7. 5w4i*2 

5.2:2:*3 

s.cL 

7«037i*i 

•••377t»l 

C • o2iL  *  1 

X-**'*C£»3 

7.2  7d£  *3 

5  «6gG£*4 

fc.7‘.5£*C 

5*2l9£*« 

5.0  :?£♦; 

6*969t*2 

ft.  '»;:c-3 

fe*  » 1 

<••-994^1 

2.226£#1 

1 .  •»lc£  *5 

7.w£dE  ►5 

5.591t.*** 

5. Xl4E*C 

3.294£*4 

2.754£*4. 

d...  59£*2 

9514*2 

7.reii*L 

3  •  1  ')lc*  • 

1. 23W£»5 

7.793E*5 

5.573t*4 

4. 754t  *S 

3*25  Et*'* 

1*  \#  kb£ 

5*99:£*2 

ft.443£*2 

zn 


t 


TABLE  34.  E.’fPERIMENTAL  DATA  OM  THE  ABSORPTION  COEFFICIENT  OF  POTASSIUM  CHLORIDE  (Havenunber  Dependence)  (continued) 


'j  a 

DATA  D£T  i5(DSNT«) 

■JATt  iaO 

7  •  i  I  ,  i  2 

iol£«c  S«32^c-2 

DATA  d£T  IT 

T  s  4 .  -  .  , 

7,0u<i*c 

7.b.  s.,...  ■.•S 

*2  A*l9Ji»v 

.-T-  iif  :s 
T  * 


b • iv  7L*t 
O.. ^Vi*H 

&•!  iii*** 
o  •  i  ^  '1 

T. ’i*- 

c*  *7 
e  •  *3  *»i  • 

9  •  1 2  5i  ♦*» 
O.L.aSi,*'* 

C  .  .  £  ji  ♦«• 
b  %  9<5‘«  £ 

9  •  1  ♦•• 

9 • S9Si*H 


<:.l93i»; 

1.437i*i 
5..3ili  *1 

Z,lc7-^*. 

1 .  -j  . 

9*  •.  ?-  i*i 
9*^-»9t»A 
•••^7  ^c.*i 
4. 5  7  3  t-i 

t  •  V  J9t- :, 
l»7j*fi 
A.2-2i-i 
9  .  99  •♦  t-2 

o*io6t*D 
h%c^7 i*6 

3  •  <«  1 4  w*  2 


V  a 

DATA  S£T  16(C0NT.l 

S.l.Tu***  i.323t-2 
9,79-»At-*  2.A2aL-2 
9  •  b*»5  £♦** 

DATA  S£T  19 
T  s  91., 

o«l94^**«  <«2C9c*l 

р. l-*li***  1.9**9£»1 

o.*39i*4  6.992i*>l 

с. ll7t*4  4.^9lt,*J 

O.lCli*-  i.97vL.*J 
9  #l2e,***  2.i<oc*4 
cll-lc.*^  l.ol»:i»^ 
to.lvcH  IbS-sI?*^ 
l.vicA*. 
C.l.'^i*!  7.i’»’*-*l 
•..,99t.*l 

i.l>il*l 
i«7i't*l 
7.9ci»*2 
t««.Dc  •■‘*  o«577t-2 
b.937i*^  7.-.H7t-2 

9.  Hit*-  i..9£lt-2 
9  •  io-*  i  ♦  "*  *.  •  7h.,  L 

7  _  •. « -.'a  Tr  -  fi 

4. 99  9  1-2 
9.47  9i»i*  2.11H-2 
9.  5  991***  l#a9<ic.-2 
9.912s.*^*  i.348t-2 
9.7'ji£*i  £..24£-2 
9.7'7i*l  1.9  5-.L-2 
9.0^3i.*w  1.9«.*.L-2 

DATA  St.  T  £L 

7  «  w 

9«Swa£*4  l.5cac*l 


V 

a 

DATA  S£T 

2D  <CDHr. ) 

5 . 792£  ♦*♦ 

5. 775c*4 

4«656C  *  C 

5.  ToSc*** 

2  •  92**£*  £ 

5.7tla.£*H 

2.79iE*C 

9.73ai*** 

l«w  7oc*** 

5. 

9...67t-l 

*f  •?£<*£-  2 

9. 7i3£*H 

3.419£*; 

5.b9U  ♦<* 

2.C‘59t-  1 

5 .64  it  *H 

i.36CE-l 

5.  o67£  ♦«* 

fl.356c*2 

i  «  0  9  1  i  •  •• 

9.5‘94£*2 

5  .CH5t  *** 

4  •  2  SJe-S 

DATA  SiT 

21 

T  s  2^4. C 

1 *b5l£*3 

l*22w£*6 

1 «  7  32£*5 

l.-2:£*6 

i.  ;7-t-5 

9.7;4e»£ 

1 • 73- £  ^9 

9.**2C  £*9 

1.  r26t.*5 

1  .. ije»6 

1.71»t*9 

1.7,££*5 

1. esSt^S 

1 *2  9i t  •  t 

1 . oo  7£ ♦$ 

^•CC0c*5 

1 . &,££  *5 

dfSe-Jt^g 

l.iC9£*9 

lf»l5t*6 

If  -.odi^S 

7.i«:c*g 

if  •♦52£*9 

6f7vv£*g 

1. 4,3£  ►g 

7  •  2i»d  c 

lf36J£*S 

7.2-0E*5 

1  f  3a  7c ►g 

6  •  c  vA  £  ♦  5 

1  f  21 9C  *3 

9f2  4D£*^5 

If  2cc£  *S 

k  •  5l  D  E  *^5 

l.T.c£*5 

9.*fC«E*9 

:.;53£»5 

?.5Cec»5 

9.SvaE*s 

i«  die 

4fl4jg9e 

V  a 


III 

Ul 

•t 

<1 

n 

El  icoi.r .» 

l.C3r£*5 

if  S  *bt.  ^  e 

9  .«39£*6 

•sfdlot^S 

9.5lfe£*v 

7. 2ww£»5 

9.113L*-. 

5  f 1 Ik  £♦ 0 

4 .02  9c  ♦•♦ 

■..li.lt»5 

4.fwvt*9 

4fl-5£*^ 

4f  If  It*  9 

7  .94h£*V 

5.2CtE*5 

7 . 7A2£  ♦** 

1. 39«£»fe 

7.l77t»4 

5  f 

7.t97e*A 

3#922£^5 

Of 

3f  **,.£.*9 

6.69Ac*4 

2.7t.C£»9 

9.«526*4 

9fl,l£*$ 

Of  29w  t ♦ 4 

If  2 2w  c^ c 

6fC**6t*’4 

l.S.itaE 

5 f^odc  *4 

S  f  0  J 1  £  *  <• 

5f  3>6£*4 

if vv  t£»4 

DATA  SET 

22 

s  245* 

5f 5leL*4 

If  ThcD^I 

9.492t«4 

9.7cce»0 

5fH76E*4 

Of  9iC£«0 

5  f  46  ft  *4 

4f  9g8i»C 

'>.4>«4C«H 

2.fl2C£«C 

5. 33l£*-» 

i.JiCc-: 

DATA  SAT 

22 

T  s  3C0. 

& 

2  f  a5oE^2 

1..9l£*2 

2.-*.3E^2 

2flD9£-2 

2.794e*2 

2,  ‘•luc.-e 

2f732t *2 

2#  59WE-2 

2f  c7  U*2 

2f  4,^ 9 £•  2 

2.^a7E*2 

if426t-l 

2.44‘*E*2 

lf57dt^l 

2f396e*2 

1.63rE-l 

V 

a 

DATA  i£T 

23(COn7.> 

2, 3:9t  *2 

if fe67£-l 

<f2£3c*2 

1.8il£-l 

2 .227t*2 

2.C6l£-l 

2.t5lt»2 

5.22-t-i 

2f  14i£*2 

9f  9**o£  -1 

c.lL3c»e 

5.5^5t-. 

c.  Iw  2* *2 

9.  4’-t-f. 

2.4742»2 

5.icg£-l 

9  f 1 C96-1 

Z.  JLEttE 

5.i£2£-i 

If ‘;a7i*2 

5.797i.l 

lf922£»2 

£.577£*1 

if  5911^2 

7.83-i-l 

If  45  3-: ♦  2 

4.7 

1.299£*« 

1*  22Ei ^2 

i  f  ^i-^c 

2.7C*£*1 

i.ASii*: 

3.9:e£*. 

lf49*S.»2 

5f 

;.4EE£ *7 

9f  79-.£  *L 

i f  3 991  ♦  2 

2.l42i>-w 

;. ?13cf2 

?.9'^3£-1 

if272£*2 

2f6 14£ -1 

If2l5£»2 

P.323c-i 

If  14U*2 

l,ce9£-l 

1.  J74_*> 

ifioit-i 

9f  <j4j£»l 

1.1  :2i-l 

9f 9i:t»i 

8,  -c 

9.37;i»L 

b.542c-2 

9fl9, i *1 

Of  4  57  £  -t 

9.5u:t*l 

6.5 :6£-2 

6f44j£»l 

6f  Bate -c 

6 f  90l t *  1 

Bf  w  54 1 -2 

8f9$2£*l 

9.297E-C 

8.3fc2£*l 

l..2S£-l 

7,«6j£*i 

1.127E-L 

7  f  59j  £♦! 

if  I  Ct.  t  *1 

7f  34Jt*i. 

1  f  1  9w  t  *1 

7. lld£»l 

9.7t7£-2 

Sf69tfE»l 

4f446t*2 

V  1 


:-TA  SET 

T  «  1.4 

24 

l.i7.c>7 

3 • 63 ir  4  3 

i.;7?i»7 

2. «!!£♦: 

1 • 2  75 1 *2 

2.6  fZm 

If  l£ 

1 .  i  9  5 1  *2 

1  f  95  f  c  *  S 

1  •  2  9  ot  *2 

1 f  Bo*  £  *1 

lf293£*2 

If  42. £  * J 

if 24?t*2 

lfS2^£*if 

l*c4l£*2 

i *7  76S  *C 

L.iSSttE 

I.740EO 

1  f  t9  2 1 • 1 

1  fcU?  *2 

: .  •: : :  t  ♦  3 

If 

•  f  Sf-it; 

1.194E*2 

1.-7 

7CE  ►; 

1.1'9c*2 

if  5-  7- ♦*. 

If  1 ^ . t  *2 

l.S-l-tO 

1  * .  7  -f  t  ♦£ 

1  .  77f £ 

1.171£*2 

;,99i£»5 

i  ,  1  *?  ■;•»  2 

2.3?9£»: 

A.l9  7i*.’ 

1 f • cli «2 

1.234t*C 

if .9;i*2 

5.37tE-l 

1  f  l4  7t  '  . 

7 . 4  i  t  - 1 

1  fl  T**'  ♦£ 

i.i2ii*2 

5f  I-ot-l 

— .  "i-ii  —  l 

..ll2i*c 

«..c77^-L 

1  .1  '.cE  »E 

4,29t£-l 

1 f 1 j it  *2 

4.  ;3-£-i 

1. : asL*2 

4. i3,t-i 

i.,iT3c»2 

4.270' -i 

l.:4i£»2 

5.c4*.-i 

l.f75c*2 

5.2:t£-: 

;  .  •  7  6c  *  2 

i .  1 o-£ -1 

:.i7*.f2 

lf«o.t*2 

A  .  49  7 £•! 

lfu94E«2 

-.295£-l 

if •45£*2 

4.245E-i 

I 


I 
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TA3LE  3m.  £X?Efliy.E,NTAL  DATA  ON  THE  ABSOWTIOS  COEFFICIEXT  OF  POTASSIUM  CHLORIDE  (V'avciwBt .«r  Dependence)  (continued) 


:i 

V 

\j 

■X 

01 

V 

i 

3iTA 

UT 

ICC 

»»T  * ) 

OATft  i-.t 

49 

DATA  S£7 

32IC3M.) 

DATA  SET 

33  tCOST  ,V 

DATA  S  £  T 

34 (CC^T. ) 

D-:i  S£T 

37(Cc-.:. 

T  -=2  96. 

L 

i  »*: 

2.0i?e»i 

H.f,  4C 

b,-.7’c*S 

l.i£2**6 

b#C9*t.*9 

1 , 1 »  .  £  *  b 

-.991--  i 

.  r 

*  i 

:.5?? 

•  - ;, 

C 

L  •  1 

5  .E91-.*C 

b.*.  *  ?c«9 

l*i*56£*b 

fc  »  Cb*,  C  *4 

*4 

9  .  a  -ICC 

*• ,  ;  a  3  f.  -  1 

i  ♦  t 

I.-1 

i «  boC t  *  1 

3  •  *92£*  v» 

b.wC2£*H 

l.-o7t*fe 

b.2b2£n* 

l. *b 

b.  I’.lc*'* 

3  •  C  ■*  5£*  1 

^  •  Ha 

b-1 

JiTA  Sir 

34 

1 « i^oc *  1 

2*  75dc  ♦« 

b.  C7  5c  *•* 

2.ci«£*fc 

fe.2-*4£ 

1. J  i9£*c 

5*7S7t*9 

c.27C£*l 

.9-- 

i 

,A 

L  “C 

I  »  211. 

1. 

l,*37£*i 

2*si9£ft 

b.’a^c*'* 

2.75*.£*b 

t.2;5£*9 

2.359-*5 

9.b37i  ♦•* 

i.35ifc-l 

4  •  >9; 

U-1 

L.2'i7^*l 

2 • C  1 

b,  73  ♦«• 

1 , bCi t^C 

b  •  ’w  i  '  ♦•* 

l.C  ‘•T-, 

9  •  1 ;. ,! 

i  ♦  1 

.iC-l 

•* ,  >-*3£*2 

1-C57t*4 

C  *  C55c  *1 

l.‘‘t:t£*C 

b.72‘3t*<» 

l.;f«t*fc 

b. l>tb*9 

2.^92c*c 

DATA  S€f 

3b 

9  «  <4  «  . 

-  ♦  ; 

C « <4  9  ; 

t*L 

6  •  ••oi;  *  0 

C .  i.  7  ti  *  L 

C  «b2b  £  »  a 

9.32Ct*9 

e.v9li*5 

e#i.95£*-* 

l,£9bi *2 

T  «  153.* 

3 

H  .  3  lit  ♦  J 

C  .  •  arc  ♦•i 

i.29U*^ 

9.?35c*s 

e.v»ic*> 

c  •  ,£  ic  ♦■• 

9,9C7c*i 

uirc 

iiT 

Ja 

0.?52!.*  J 

i,-.iZi>. 

b.23i,c*A 

*  •  9  IC  C  6 

b • Ic  ££♦ b 

1.379£*1 

^  »2m*M 

**25c£*b 

T  s  E « « 

3.3i’s.*2 

1 .2i7t.*; 

9 . bibc ♦d 

L.Ccccew 

2.  i23t.*b 

8,749£*C 

b.l94£  »* 

l.l55£*b 

2  •  uv  3(.  *  * 

4.H29C*  v» 

3.«‘?7e*i 

fc.27;t*b 

2«932£*6 

b. 1C71»9 

5,l6Si»v 

t.lb5£*-» 

7.A73C  ►? 

9  •  '•i'* 

-:*d 

9.1,. 

3  «  o  9at  ♦  i 

a,odl£*A 

7  .PbCc* 1 

c  .Crit  ►•* 

1.577c*b 

b.  I.  dct*. 

3,lbi£«C 

t.  ibbe  ♦*» 

7 .  t,*-c  *5 

d  *77 

o  *  'ti*  i  t  ♦  ■. 

2. s;2£*: 

b.3r3i-l 

b.Ibdc*** 

3. Tilths 

k.y>**i*A 

2,5T2iH 

b.l eCi^H 

c.l*/£»5 

ail 

2a 

£*q32v*C 

i,£2»L‘2 

3 ,  **«.  is  *  w 

o*727c*l 

A.  4*,il*** 

2.7i»9 

p.«dcc»9 

1.7b4c 

b.j^St*** 

i.87iL»(* 

r  »  i 

4  S  • 

d  .>„*«.♦  2 

4 • 32v& 

2.2.t,£*. 

5.5 372-X 

b,213t  **. 

3.:33t»2 

6.C9b£eb 

l,2P2c*. 

e..77£*«* 

L  .  5-*  l£ 

4.  •  &«  C 

J.  i9.E*2 

7.  ;'*Ci  ♦«» 

« •  i 95 1 ♦* 

b.935te: 

b*JL7c^9 

5.999C*: 

9#  5 57c 

3«  3bXc  *2 

<  •  ^  i  ■* 

_  •  f. 

i*V 

d*d7i.*2 

e 

6  «  3  2  ai *  e 

3  *  5Le  C*1 

e.L9l£#i» 

3*  1 

3,7l9i*l 

d«bdd&*d 

d«9Joi>2 

S.-Soft^e 

5«bbd£*L 

&.l59t£«H 

l.4b7c»: 

b.9r3£*w 

s.rvEvi 

S.S37c»4 

V.cilf >1 

■:itA 

5£T 

i7 

S • b5*£  *  C 

2.a»st-i 

b.l77c*% 

l.bSbc^i 

S.-iJlttp 

b, Bib£»C 

t  *  i 

95. j. 

DiTi  Sit 

Si 

^ «  b  99£ 

i.d7«c*l 

S.3T5te6 

5.«9a£*4 

•*,lA5c*i 

5*9X2£»o 

S.TTSttll 

T  s  ’M, 

:.95?c*; 

1  •  3  90  £  • :. 

€.:o4£*9 

a.pzse.c 

5  » Iwl t  *9 

3.0.5-:*: 

5,  9:  u*4 

ir7^5£0 

! ,  J'  1 

*  S 

9.5,. 

^•c 

3  *993c*  C 

i.466t  «1 

b*lll£»b 

4. bvbc*  5 

5.787tt9 

2»47«c*1 

>  *  5  J 

i.iitin 

i  •  t  i  k 

*  ^ 

a.i 

►  • «- 

r.c9d<.»2 

d  «  4  09t •  i 

S. l25i t. 

».7l9c*2 

1.35i;a*l 

9  .  a  7  Cc  ♦  4 

b.L9H£-l 

i .  •:  5  f 

*i 

>  •  «  V. 

i-7 

*• .  C'*ot  *  2 

JATA  Sir 

34 

9.d9*»*’* 

4 , 1  o  -S  C  •  1 

#  •  -  ?  f 

*  1 

:•  5  .a 

t-9 

o  .  •i'j?  2 

7.i‘Af2 

DATA  ScT 

33 

T  «  75.5 

DATA  ScT 

35 

5.  (3;c«9 

3.C33£*1 

«  •  •  ^  7 

*  i 

i*  ft 

a.d?.'«*2 

r  «  la.c- 

r  •  5$.J 

5 • 799fc  ep 

<s.r->o 

•  < 

i«i.4 

a.  MZu*  2 

C • 3t  C  \  *  C 

b.73bc  •<* 

7  *  b2 1  £**• 

9  k  73ec  * « 

c.ui2C''l 

^  j  *• 

♦  i 

o  •  •  .a  c  *  a 

>  »  9  -y  P  i  *  ^ 

fc  .-*7  iL  •  C 

b.d.££*«. 

3.^*:c*5 

b.riat  ♦<* 

4.  <«d7£e«» 

b.lSSi m 

l.570£»2 

$  .  EbnE  to 

;  .sei3£*l 

d.^r:  ii#. 

*  «  90  i  4.  ■•  i 

0.  79. c*-* 

Z.nHili 

b  .  ib’c  ♦** 

9. 5  2vc  ^4 

c.  22fci 

9. 754' *l 

5»595£ ♦w 

:.T3:£*: 

:^T.. 

,iT 

2? 

•• .  d  •  2 

6 •! 

b^TTTc**. 

1,095* *9 

b.r j:c»h 

1. 2*tc*5 

v.i  :.£♦! 

$«52S£*4 

l.liAec'*!. 

>  »  2^J.. 

♦;.**: 

3.  Lv4(.  »4 

o .  7  i  1  £  •  w 

b.fobceb 

3.099^*5 

6,iir^tk 

i,72iiti 

n. Tc^c^h 

■>•  5'»bc 

b  *  52  cc  *-* 

00 li oi*A 

DATA  :9iT 

•»  T 

2  •  i  •• 

;  »  i' 

F...- 

t*o 

J-TA  S'CT 

32 

p^Sc*** 

5 •  5  1  *«• 

b.*»9.£»*. 

1 . w  tbt  * b 

b  .  t 

4. ^b5c  *  1 

r  »  295*( 

i*  J 

i./44 

T  *  i 10  . 

• 

P  •  o*»5c.  ♦* 

b.-a^  tC  ^9 

1. 9. cCe  b 

b.  »  H 

2*5B2£»v 

;.632 

«  .4b*-* 

b.  ol9i  • 

2.2:5£.*9 

o.  $7lc*». 

l*977t»o 

b0O62i*'* 

1.7b2£*u 

fe  .7  b5t  » 

2,897c*5 

M  *  i.«u*4 

a.STI-^  rl 

b.  9 

3.7l5£ *9 

b.ipTie^ 

2. 496^*0 

o.  Cobc  »■* 

i.252c*; 

-t 

c  •  39  7r'  *5 

2.0-4.V**. 

S.dait*!. 

b.bebC»H 

5,  *.  Jpi  »> 

b  •  3  •*c  t  ♦  9 

2,39bi>b 

b.3i7t»4 

a.995c-l. 

b.b33c«<* 

c.2*5£*i 

7  •  *  e 

6. Site 

b,bb5£49 

1. JSb'eb 

b»3lwc*L 

e*  o4W£  e« 

<  #Cl 3£  *  5 

i 

1 

i 

^4V*C4*1 

o«  5« Ic  *H 

b«;Ob£«b 

l.ebbLet 

S.STSt^b 

S.702£*L 

b.  5  5bc9'* 

L. bi<£  »b 

\ 
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TABLE  3i.  EXPERIMEKTAL  DATA  ON  THE  ABSORPTION  COEFFICIENT  OF  POTASSItM  CHLORIBE  (Wavenuaber  Dependence)  (continued) 


V 

a 

V 

a 

V 

V 

-» 

V 

i 

DA  Th  sc  T 

37(i;aNr*i 

DATA  Sir 

33 

DATA  S£T 

4Q(C0KT.) 

DATA  S6T 

4l(C0f«T  •) 

DATA  SET 

42(C0nT.> 

T  s  473  • 

j 

& • 

2,JI3^*5 

b.aajc*-* 

7,69Lc*5 

5.9aHi:*4 

8,39i.£*5 

9, 9416*2 

b.  3  3Ci£  *4 

b  •  5  *•?  1  * 

4»-2i£»E 

3«b7>*i»<* 

7.i73t*l 

3  d  9-d4t  ♦•* 

5 .24ae»s 

E.S-.AEee 

7,3i6c*3 

;.43c£*4 

2.1-::  6 -3 

b.  522£,*-. 

i  .  2  V  9  c  ♦  3 

3»0*»-C*'* 

c  db79t.»l 

3.9i:£*-, 

5 •3c4£*5 

5.911t«4 

b.ibl£*p 

1,3456*3 

2. 384£-2 

2  •  b  .3  i  *3 

3dOw  7i,*W 

i . 4liL ♦! 

5d477i**d 

2dC93£*5 

3 • d7c£ ♦h 

••  •  4  52  c  *  5 

2»0-*7c*3 

3  •  3  ‘>2 

5  «  Ts'dt  *  i 

S.tt32£*4 

t.**72£*3 

3  •  4**S£  *4 

4.Cl7£*5 

DATA  S6T 

44 

o  *  *•*  i  i.  *  "♦ 

<j97  t  *3 

3  •  3**  Is.  *4 

;.977c*w 

5.3iCC*4 

6«&37i*4 

5.79v6*4 

2.2166*5 

T  .  2;:. 3 

3«  32  4c.*  4 

i.-7;l*4 

5d79^£*4 

4 .742E*4 

5.73Cc*h 

i.-;te*5 

o«  J?>iL 

7  •m'*3- *5 

5  .‘.Ipneu 

4, 33Mt-l 

5d  75j£*h 

ld5..o£*4 

3*fc'*:t*4 

l.SPttH. 

9.4346*2 

l*953t-4 

fc«337l*** 

7.7o2-.»S 

&  *403^*4 

£.S3ot-l 

5,  p***-;  ♦•* 

1 ,2^  b£*2 

3  •  4  3 16  ♦  4 

2,3,lc*c 

l,3te.>6*3 

1.53^4-4 

fe.327iV4 

d* 

'3,«*43£*4 

2.i5dt-i 

SdPibc*^ 

7d7626*; 

5.»77£*4 

8.  i2de*-: 

1.3346  *3 

4...  tCl£-4 

O.  £  .  . -  + 

J  d  .  .L  4 

0  •  1  7  ?  i  * 

3*32v-*4 

a*3:4t-2 

3d  **2 ^i*»d 

9.l£0c*C 

S.Ecete, 

J.;376*l 

DATA  StT 

^  < 

O*  .3  i  i 

*  •  7*  *0 

3»376£*** 

2.9376*: 

3*26b6*4 

8,1656*4 

T  s  1  £  4  *  4 

6«1« 

9o*.7i*b 

JATA  ScIT 

39 

3d323£*4 

d.395e-i 

5*2396*4 

«».  3986*D 

o. 

3*  3 

T  s  347, 

«d 

3  d£b7t*-a 

«  .w36£*  2 

3*  249£*4 

3.999a*i. 

9, .*34- *2 

8.28&i-5 

o*  h  7  J  £ 

0»4£31«3 

3»tbfeC*«* 

2*7296-1 

5.214£*4 

3*3l5£*fi 

9. 55ct*2 

1.132c--* 

e,«.3  9.*«* 

b  .  3r'*£  *3 

3d2;2':*4 

i*27lc-l 

3*2*36*4 

2d7btc*4 

l.:3£6*3 

-  .  7  /  .i  £  *  3 

V ,45  M.*4 

S  «  *  3 

3d  ii££*4 

i *2696-1 

5.H26*4 

1.62:£*  C 

1  •  ;p4?£  *3 

p.  96;t-u 

3  .  J  Q  1  1  ♦  » 

a  .  .  . - 

c  ,i  1 

«  d  1  4dC.  *  3 

5  d iiSi *  4 

6  *  94i £-2 

5*li3£*4 

5*b49£-l 

S .  -  1 .  ♦  -» 

3*7  ■-;£♦** 

ft , -3  3- *4 

1 

3.;77£44 

b*l4w  £- 4 

3*c7r£*4 

£•  -.BSt-l 

DATA  S£T 

40 

*j*  ?r3i*** 

2  •  733i  ♦>• 

3  « ii 34  *4 

ld«27t»b 

3,  4  iC  £  ♦d* 

3*  i5«Jt-2 

5.  ,25£*4 

1,29^6-1 

T  «  2t:.3 

5.  3;6i*N» 

3  .  9  ?  7 1  ♦  2 

b#woot*4 

9d2;-i *3 

4.97*d6*4 

8,2‘*dd£-2 

i  *3C.*2 

3,.2.«.*3 

b  d  36iC  *3 

data  S£T 

41 

4*9'*36*4 

5*b:66-2 

9. 4346*2 

l.SCPt-A 

7 . 33  .  r.  ♦  1 

3  d  4  i  )£  ♦  4 

m.2.7l*3 

T  =  375. C 

-►*5816*h 

5*89*.c-2 

•».  83<£*2 

1.5726-- 

3.  7' 

id  i  *3  t  ♦i 

3d  <73£*<id 

3  d  aCii  *3 

4.8.,»6*4 

3,b4Cc-2 

1 , J3  5£  *3 

4»4  CPC-n 

y.7-.  r.*. 

*• 

3  d  3  j  b  U  *  4 

c  d  57ot  *3 

b  d 

3 •bC«£*  3 

«**8-*36*4 

3. 5246-2 

1*0476*3 

3.<95t-<. 

7,7c:.*^ 

3d.,  i :  ♦», 

3  d  a  J  1  i  ♦  •• 

37h. ♦, 

Dd  4*Ci*'d 

3dc4?e*3 

•.*5446*4 

3*  3746-2 

3  •  0*5  3  L  ♦  t 

£  d  2c3  • 

3  ,  -1  7  7  £  ♦  •* 

*»,<f73fc**d 

o,  725H  ♦•* 

3  •  991 1 

3«  bob  1 

1*  ibj • -1 

3d443i*4 

i  •  24i£  **• 

b,b32£*4 

3.99l£*5 

DATA  ScT 

42 

S.b27i»<« 

3  •b/it-l 

b •  O'* «£  *  ^ 

3  .cd»*f  *3 

T  *  296* 

3  .  bi  «*t  ♦ 

£.ai;£-i 

ja  7 A  Sc  r 

6,  P’jitdd 

4  •  3C<*&  *3 

>  .  ►** 

T  i  ^77. 

C 

6d 

3  •4:iC*3 

9,4346*2 

8.03CE-5 

3«53a£»<* 

*  •  3  .  W  c.*l 

6  ,  3  oi  *  M 

'*..3b£*5 

.  3£  i  t  ♦•» 

c.729f:45 

6d  27l£ 

4.6996*3 

DATA  S6T 

43 

3*  «o7*«^ 

Id  £  «ac*i 

t.i’t'ii*’* 

fl . 24i£  *  3 

bd  i9i£  ♦'t 

5*9726*5 

T  *  5:3, 

0 ,1 47 i»4 

9.oS2i.*p 

Od  2i7£*h 

b*9926*5 

O*  44  .£.*4 

la.'boE^O 

6«Abbc*4 

7 .awbt^P 

9,4346*2 

e.93w6-4 

b,v  7'*c.*4 

r.  •  a  CvC  *b 

6, i;9£*4 

8,6696*5 

9.52A£eE 

7.5546-4 

idw  4u£*«» 

9 • j7  dc ♦ 5 

6d  w  34c  *4 

9*289£*5 

9,7:96*2 

6,02C£-A 

I 
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Absorption  Coefficient,  cm 


TABLE  35.  SU.M>WKy  Of 

^:l:.^SUK^-^3LNTS 

ON  THi:  ABSORPTION  COlTFlClEXT 

OF  rOTASSlHM  CHLORIDE  (Ti-mpcr.iturc  Dependence) 

Set 

No. 

Ref. 

No. 

Author (s) 

fear 

Nct}»od 

Used 

Wavcnusibcr 
Ranee , 
cn,  ■ 

Tcnpcratiire 
Range,  K 

S.'iecif Icaiion*  and  Rcr-.irks 

1 

78 

Harrington,  J.A.  an<l 
lijss,  M. 

1973 

c 

943.4 

297-1000 

Single  crystal;  obtained  fron  the  ilarsh.iw  C'.-.L'r.lcol  Co.;  spccicen  with 
surfaces  ntchnnicnl ly  and  then  chcr.ically  polished;  .abrorption  coef¬ 
ficients  measured  by  calorir.ccric  method  using  a  CO?  laser  source; 
d.ita  extracted  from  a  figure. 

2 

78 

Harrington,  J.A.  and 
Hass,  M. 

1973 

c 

943.4 

299-944 

Similar  to  above  except  for  crystal  obtained  from  Hughes  Research 
Laboratories. 

'* 

117 

lioyt-r,  L.L., 
Harrington,  J.A., 
Hass,  M. ,  nnd 
Roscnscock,  U.B. 

1974 

c 

943.4 

312-920 

Crystal;  obtained  from  the  Harsl»aw  Cbonical  Co.;  absorption  coeffi¬ 
cients  measured  by  calorimetric  method  with  a  I.iscr  source;  data  ex¬ 
tracted  from  a  figure. 

4 

117 

Boyer,  L.L. ,  cc  al. 

1974 

c 

943.4 

312-960 

Similar  to  above  except  for  crystal  obtainco  from  the  Hughes  Co. 

S 

117 

Lny.  r,  l.,L. ,  et  al. 

1974 

c 

943,4 

337-796 

S.'  Har  Co  above  far  crysrals  gro»n  by  v  Kc*-..  ,r.*h  !..b. 

under  conditions  designed  to  minimise  tl.w  luiroduction  of  o  r.- 

containing  ib.purities  which  c.an  give  rise  to  absor|>tion  in  the 

mid- infrared  re;*'  n. 

6 

117 

Coyer,  L.L. ,  ct  al. 

1974 

c 

943.4 

337.3 

Sir.il,*.r  to  .ibove  except  for  .v>btals  grown  in  a  CCl.  ro.-.ctivo  nt-.os- 
pherc;  it  w.js  observed  th.i:  the  crystal  ^ro'-n  in  this  way  ;.is  th.c 
least  .absorption  a.-;iong  the  crystals  fro.n  various  sources. 

7 

100 

Ruwe,  J.H.  and 
Harrington,  J.A. 

1976 

c 

943.4 

100-300 

Single  crystals;  grown  by  the  reactivc-.it.ws;  hcre-proeess;  obtained 
from  the  N.ivu)  Kcscarcli  Laboratory;  rod  specimens  of  2.5  cm  diameter 
.iitd  of  Various  lengths;  chemically  ctcltcd  sitrfacc;  bulk  abiurpt  Ion 
dcttrmincd;  data  extracted  from  a  figure;  data  at  )ov  tcr.gcrature 
c.irricd  large  uncertainty  of  slOOZ;  uncertainty  diminished  tos’ard 
higher  temperatures. 

»  • 
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table  36.  EXPERIMENTAL  DATA  ON  THE  ABSORPTION  COEFflCIEXT  OF  POTASSICM  CHLORIOf  (Tec-pcraCura  Dependence) 
(Wave;mmber ,  J,  cm”*;  TemperuCure,  T,  K;  Absorption  Coefficient,  v, 


T 

a 

T 

- 

Lira 

JATA  SlT 

<,  <ca«T.  I 

-  s  4,43 

774.1 

1 .o7i£-3 

3.57-£-3 

423.7 

c . 81w  E  *  3 

3  6  S  •  « 

•*.77;£-3 

499. 

•  54(  t  •3 

4  •  ,>  c  3  3 

i,  i 

Jili  SiT 

9 

C  7  i  •  4 

4  =  9.^9 

4t*2 

?3;.  t 

d33.b 

337,3 

3.2C4E-4 

3. ioi £*3 

3  99.3 

9 . 

«*  •  7-««  c.«3 

4  4o.  4 

b  .•*2-6«4 

9  7).,  2 

9.9<wt-4 

DATf.  3£T 

c 

CQ,  •  7 

•  «  32bL.*3 

,  S  S.-*3 

•:  *2 

73^,4 

l.45:t-3 

7  70.2 

< . 5922  *3 

4  £ 

37i.5 

1  ••«  c«3 

OAIA  SsT 

o 

9 

l.li3£-3 

V  •  9.h3 

■»a.*2 

79  9*6 

A • c*» 

67b.-- 

2.293c»3 

337.3 

i  .  9  .4  6  *4 

i»  e«  5 

4'.o7.s.-3 

6 

JAtl  SiT 

7 

V  *  9.434t*2 

QAIA  3£T 

i 

V  * 

12^.3 

2. J3-£-5 

::3.6 

1  9  .  •  • 

2.33;c-5 

t“-.p 
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Set  No.  Symbol  T,K 
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Figure  25.  Reflectivity  of  Potassium  Chloride 


TABLS  37.  S!^‘•^^URY  OF  ME^ASUREMEKTS  OS  THE  RF.FUCTIVITY  OF  POTASSlt'M  CHLORIDE 


D-^ra 

Set 

So. 

Ref. 

So . 

Author (s) 

Ye-r 

Method 

U^od 

Wavelength 
Range,  ya 

Temperature, 

K 

Specifications  and  Renarks 

I 

i:2 

AjiCinori,  M, , 
Salzarotci,  A.,  and 
Piacentinl,  M. 

1973 

K 

0.061-0.094 

293 

Single  Crystal;  obtained  froa  t'.j  '.hir.>i.aw  CV.ct1c.41  Co.;  t-vcim.n 
cleaved  in  air  Just  before  being  nounled  Jn  the  sample  ch.nnbtr  to  be 
vacuum  pucped;  reflection  spectrum  ubtjlncd  with  .\  ■?i.''nocHrorator  of 
band  width  cf  1-5  A;  measurcnc-nt  performed  on  the  same  specimen  after 
24  Urs  did  not  show  significant  changes  and  reproduced  with  uncer¬ 
tainty  of  about  5S;  data  extracted  froo  u  figure. 

2 

101 

Caetny,  M. 

1930 

R 

42.6-70.4 

293 

Synthetic  crystal;  plate  spccioen;  polished  surf.ice;  nur-aal  spectral 
reflectivity  obtained  with  silver  mirror  a«  reference;  d.ica  extracted 
from  a  figure;  temperature  not  given,  293  K  assumed. 

j 

102 

CuftwrlgHe,  C.X.  and 
Cherny.  H, 

x-iiu 

R 

126.0-231.0 

293 

3alk  KCl;  surface  conditions  unspecified;  near  normal  reflectivity 
obtained;  linearly  averaged  values  of  tubulated  data  wre  extracted. 

4 

12j 

Blcch5>:hmidC«  D., 

Xlut  ker,  R. ,  and 
Skibowski,  H. 

1969 

0.035-0.089 

293 

Single  crystals  provided  by  Karl  Korth,  Kiel,  Cerm-my;  freshly 
cleaved  specimen;  near  normal  teflectivity  rc.Tsurcd  In  v.»tuua  for 
polarixcd  light  with  normal  of  the  specimen  lying  on  both  sides  of 
the  incident  beota  for  Increased  accuracy;  data  extracted  from  a 
figure. 

5 

UQ 

ealdini,  C.  and 
Uosacchi,  ft. 

1968 

& 

o.jjJ-o.n9 

300 

Single  crystals;  specimen  with  cleaved  surface;  back  surface  of  the 
specimen  treated  with  an  onory  cloth  to  reduce  the  reflection  froi 
the  back;  near  normal  reflecttvlcy  obtained  with  specimen  In  vc.cuufi; 
data  extracted  from  a  figure. 

h 

no 

b.ildioi,  C.  and 
Bosacchi*  ft. 

1968 

R 

0.120-0.170 

55 

Same  as  above  except  sc  low  temperature. 

7 

128 

Philipp^  H.R.  and 
Elircnrclcb,  H. 

1963 

R 

0.055-0.653 

29B 

Single  crystal;  neat  normal  reflection  spectrum  measured;  data 
extracted  from  a  curve. 

8 

114 

'lomlkl,  T. 

1967 

R 

0.147-0.171 

10 

Single  crystal;  grown  by  the  Kyropoulos  technique;  specimen  cleaved 

frofli  Che  grown  Ingots;  near  nornbl  ref lecctvlty  measured;  data  ex- 
trocced  from  a  figure. 


9 

114 

Tomiki, 

T. 

1967 

R 

0.147-0,173 

78 

Same  as  above. 

19 

114 

Tomikl , 

T. 

1967 

R 

0. 106-0. U8 

293 

S.ime  as  above. 

11 

i:^ 

Johnson,  K.  end 
Bell,  £. 

1969 

R 

27.2-229.2 

300 

Single  crystal;  well  polished  single  surface;  reflectivity  measured 
by  asymnecrlc  Fourlet-transform  spectroscopy;  data  uxtracted  from  a 
figure. 
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table  3S.  E:<j'ERlME^:TAL  DATA  OS  THE  REFI-ECTIVITY  OF  POTASSIUM  CHLORIDE 


{Wavelengch.  A,  um;  Teoperature,  t,  K;  Reflectivity,  pj 
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V  «  ••  « t:  ^ 

-.5797 

5  .g  4  9  j 

4d.4 

5.188 

2-4*6 
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6  *w  Obd 

».«-9 
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5.0363 

0*  166 

4*0635 

€.662 
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g.g9b9 

0*3  f>i  f> 

^••9^9 
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56.5 

3.7X4 
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5*175 

i tv  699 

W  .  49g 

g*  151 
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C.-933 
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6-  •  b 

J.  399 

3  •  g  ••59 

0*352 

C  •  P  8  7% 

0*786 

•  .171 

..187- 

;.«279 

65.7 

3.339 

0.«466 

6 .436 

P.C867 

0*973 

g'*75 

fa  •  1  592 

M  •  Vi  7^7 

V2.0 

g  .  5  92 

o7.9 

54812 

5.5-74 

4.538 

b.l.''9 

fa  *1399 

C  •  «  7  4  V 

•-.issx 

*•2.7 

b  .  L 

034X 

:.3;7 

-.•476 

-.572 

DATA  S£T 

5 

•  vw  7*9 

3  «  ••  3  7* 

t5 . 7 

W..32 

jT.l 

3.396 

3.5-31 

0.5-9 

T  s  Ogg* 

0 

0..TA  Sii 

W • ■ 7.9 

b  »  v3 1 9 

•»5.9 

X.LoS 

o9.3 

g  *  6x  - 

5.5 -9- 

4*430 

T  4  95*m 

i,4C.  7i^ 

••3290 

vv .  9 

-.X9  7 

I  J  •  3 

0.333 

0.P499 

C*365 

0.122 

C.C729 

•  • w  7 

^7»i 

i.227 

75.4 

3.772 

0.-533 

4.371 

C.124 

0. C66  9 

2.122 

0.gb82 

' 

♦ 

♦  • 

! 

_ 

» 

151 


TAai-U  3q. 

£XPi:R:Ki:STAL 

D. 

TA  OX  THE 

REFLECTIVITY  OF 
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Figure  26,  Transmission  ol  Potassium  Chloride 
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TABLE  39.  SL’^^^:ARV  OF  NEASUREMEJiTS  ON  THE  TRANSMISSION  OF  POTASSIUM  CHli5RIDE 


Sec 

No. 

Ref 

No. 

Auchcr(a) 

Year 

Method 

Used 

Wavelength 
Range*  tim 

Tets^erature , 
K 

Specifications  and  Renarks 

1 

124 

Doucschi  T.F. 

1974 

T 

7.69-12.50 

298 

Single  crystal;  bar  specir.cns  of  6.4  co  long;  transr.lss Ion  reasured 
with  It  error;  data  extracted  frert  a  figure. 

35 

McCirthy,  D.E. 

1967 

T 

0.17-3.0 

298 

Synthetic  crystal;  plate  specimen  of  10.0  cn  thick  with  surfaces 
parallel  co  within  0.001  nm/Tca  of  Icitgch  and  flat  to  vlchln  10 
fringes  or  better  of  the  mercury  green  line;  neasurenencs  made  on 
double-bean  instruments  with  accuracy  of  :2r,;  data  extracted  froa  a 
figure;  temperature  not  given,  298  K  assuned. 

3 

118 

Oeutsch,  T.F. 

1975 

T 

2.5-21.0 

298 

Si.ngle  cryst.il;  specimen  of  6.4  cm  thick;  spectrophotor.ecer  used  In 
the  transmission  neasurenents;  a  broad  absorption  b.ii'd  centered  at 

9.8  lira  observed,  the  wings  of  which  clearly  extended  to  10.6 
data  extracted  from  a  figure. 

4 

118 

Oeutsch,  T.F. 

1975 

T 

2,5-21.0 

298 

Same  as  above  except  for  a  specimen  of  2.35  cm  thick. 
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TrtbLE  -u.  ’VAiy.QCtAL  DATA  OS  Th-  TKA-'oMlfSIOS  C-  lO~XSi>liy.  CHLORIDE 
(Wavelength,  A,  ;4C.;  Tcspcrdture,  T,  X;  Transajissior. ,  Tj 
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r 

T 

T 

X 

3;T&  3£ 

T  i 

OITA  StT 

3 

DATA  SET 

3  (COST.) 

3AfA  SET 

4  *C0A 

T  = 

T  >  i..  ti  • 

: 

S  •  7o 

6.22 
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?« 

2.9: 

C  •  fto 

:o.3b 

C.b7 

6  «  b  6 

a  .91 

9.1i 

b.92u 

a. S3 

0  .66 

10.66 

a.69 

1.24 

0.67 

*  •  9ib 

L.b3 

•  «  66 

.3.li 

0. 32 

9.o9 

C  •  64 
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0.69 
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0.65 
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TABLE  41. 


PEAK  POSITIONS  IN  pm  AND  HALF-WID'i  I  (W)  IN  eV  FOR  THE  F,  R,  M,  AND  N 

ABSORPTION  BANDS  IN  POTASSIUM  CHLORIDE* 


Interlonlc 
dist.,  d 

.  ih.. 

Temp. 

F  band 

Ri  band 

R2  baad 

M  band 

N  bands 

X 

max 

W 

X 

max 

X 

max 

X 

max 

W 

X 

max 

3.14 

RT 

(0.576)'*' 

(0.669) 

(0.725) 

(0.835) 

0.556 

0.31 

0.680 

0.740 

0.820 

0.12 

0.557 

0.34 

0.822-0.825 

0.13 

0.560 

0.35 

0.825 

0.562 

0.36 

0.830 

0.563 

0.39 

NT 

0,534 

0.19 

0.650 

0.724 

0.800-0.820 

0.06-0.07 

Ni:  0.955 

0.538 

0.2 

0.656 

0.725 

0.801-0.802 

0.09 

Nj:  1.080 

0.539 

0.22 

0,657 

0.727 

0.803 

Ni:  0.966 

0.540 

0.26 

0.658 

0.729 

0.805 

W  -  0.08 

0.543 

0.3 

0.659 

W«  0.08 

0.808 

N2;  1.028 

0.546 

W  =  0.12 

W  -  0.09 

HT 

0.536 

0.16 

0.798-0.799 

0.05-0.06 

0.537 

0.17 

0.539 

0.18 

*  Values  were  taken  from  Ref.  [69]. 

Values  given  in  parentheses  are  calculated  from  the  Ivey  relations  [70], 


band 

A 

max 

703  d*' 

for  NaCl  structure,  A  «  251  for  CsCl  structure 

max 

band 

A 

max 

816  d'' 

>  64 

band 

X 

max 

884  d*' 

,  6  4 

band 

X 

max 

1400  d' 

1  .  56 

"A 
I  ' 
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TABLE  42.  RECWMENDED  VAIiJES  ON  ABSORPTION  COEFFICIENT  OF 
POTASSIUM  CHLORIDE  IN  IR  REGION  AT  300  K 


V ,  cm' ' 

1,  pm 

Absorption  Coefficient,  cm~‘ 

Intrinsic* 

Observedl*  (Selected) 

4.000E+02 

25.0 

3.3E-H) 

4.490E+02 

22.3 

1.2E-K) 

I.IE+O 

4.970E+02 

20.1 

4.9E-1 

4.6E-1 

5.000E+02 

20.0 

4.6E-1 

5.510E+02 

18.1 

1.6E-1 

1.6E-1 

5.992E+02 

16.7 

6.5E-2 

6.2E-2 

6.439E+02 

15.5 

2.7E-2 

2.4E-2 

6.969E+02 

14.3 

9.5E-3 

8.8E-3 

7.502E+02 

13.3 

3.3E-3 

3.2E-3 

a .  OOOE+02 

12.5 

1.2E-3 

1.3E-3 

8.540E+02 

11.7 

4.3E-4 

l.OE-4 

9.000E-K)2 

11.1 

1.7E-4 

l.OE-4 

9.310E+02 

10.7 

9.5E-5 

1.6E-3 

9.434E+02 

10.6 

7.4E-5 

6.0E-5(B),  1.2E-4(T) 

9.756E+02 

10.3 

3.9E-5 

3.3E-5(B),  1.0E-4(T) 

9.780E+02 

10.2 

3.7E-5 

4.5E-3 

9.950E+02 

10.1 

2.7E-5 

5.3E-3 

1.028E-K)3 

9.73 

1.4E-5 

6.5E-3 

1.047E+03 

9.55 

9.7E-6 

9.0E-6(B),  9.0E-5(r) 

1.079E+03 

9.27 

5.1E-6 

1.8E-5(B),  8.0E-5(T) 

1.122E+03 

8.91 

2.2E-6 

2.6E-3 

1.174E403 

8.52 

7.9E-7 

9.8E-4 

1.202E+03 

8.32 

4.5E-7 

4.8E-4 

1.232E+03 

8.12 

2.5E-7 

1.3E-4 

1.245E403 

8.03 

1.9E-7 

6.0E-5 

1.300E+03 

7.69 

6.6E-8 

1.887E+03 

5.30 

6.4E-13 

5.0E-7(B),  4.2E-6(r) 

2.632E+03 

3.80 

2.7E-19 

6.5E-6(B),  5.6E-5(T) 

3.571E+03 

2.80 

5.5E-6(B),  5.9E-5(T) 

*Intrlnslc  values  were  calculated  according  to  Eq.  (32)  with 
uncertainties  about  ilOZ. 


Values  In  this  column  are  the  total  abosprtlon  coefficient  which 
are  either  lowest  reported  or  those  used  to  define  the  constants 
In  Eq.  (32).  Uncertainties  of  these  values  are  about  ±10Z. 
Values  lower  than  l.OE-3  carry  higher  uncertainties  up  to  t30Z. 
Letters  In  the  parentheses  have  the  following  meaning:  B  -  bulk 
absorption  and  T  -  total  absorption. 
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3,5.  Potassium  Bromide,  KBr 

Potassium  bromide  has  optical  characteristics  similar  to  those  of  rock 
salt,  but,  having  a  higher  molecular  weight.  It  transmits  further  into  the 
infrared.  Crystals  up  to  11  kg  In  size  are  available  from  the  Harshaw  Chemical 
Company.  Very  pure  samples  have  been  obtained  and  they  can  be  cleaved  easily. 
KBr  is  of  Interest  to  designers  of  optical  Instruments  because  of  its  trans¬ 
parency  in  the  Infrared  region.  Although  KBr  is  transparent  from  0.20  to  42  pm, 
the  useful  region  is  from  0.3  to  30  pm  because  strong  absorption  occurs  near 
Che  transparency  limits. 

Measurements  of  the  refractive  index  of  KBr  date  back  to  1874.  For  the 
transparent  region  experimental  values  were  obtained  mainly  by  the  deviation 
method  and  reported  by  Spindler  and  Rodney  [130],  Stephens  et  al.  [131 J, 

Forrest  [132],  Hartlng  [30],  and  Cundelach  [133).  For  low  ultraviolet  and  far 
infrared  wavelengths,  there  were  no  measurements  until  1967,  when  Vlshnevskll 
et  al.  [134j  reported  their  results  for  the  region  from  0.170  to  0.197  pm  and 
Hand!  et  al.  [24]  reported  results  for  the  range  of  35  to  770  pm. 

Li  [33]  reduced  the  then  available  experimental  data  on  the  refractive 
index  to  a  common  temperature  of  293  K  and  after  careful  critical  evaluation 
and  analysis  adopted  a  Sellmeier  type  dispersion  equation  to  calculate  refrac¬ 
tive  index  at  293  K  in  the  transparent  wavelength  region,  0.20  to  42.0  pm. 

.  1.39,08  +  +  .0,01981_XA  0.155B2JL 

A^-(0.146)^  A'-(0.173)^  X^-(0.187)^ 

^  0,17673  ^  2.06217  X^ 

X^-(60.61)^  X^-(87.72)^ 

where  X  Is  in  units  of  pm. 

Investigations  of  the  absorption  coefficient  for  practical  applications 
are  generally  classified  Into  three  wavelength  regions:  the  ultraviolet  and 
the  far  Infrared  absorption  edges  and  the  transparent  regions.  In  the  ultra¬ 
violet  region,  Martienssen  [135]  investigated  absorption  coefficients  of  KBr 
in  the  range  0.18  to  0.30  pm  and  at  20  to  1000  K.  He  found  that  the  expression 

-Oh(f  -f)/kT 

a(f,T)  -  a  e  ° 
o 
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can  be  used  to  describe  the  absorption  behavior  of  KBr  crystals.  The  constants 

in  the  equation  were  found  to  be  a  “  2.4  x  10®  cm  * ,  o  «  0.79,  and  hf  «  6.76  eV. 

o  o 

Tomiki  et  al.  [71]  studied  the  absorption  of  KBr  in  the  wavelength  range  between 
0.170  and  0.240  ym  for  the  purpose  of  determining  the  Urbach-rule  parameters 
and  finding  the  features  characteristic  of  the  intrinsic  tail.  Through  a  sys¬ 
tematic  observation  and  analysis  they  found  the  empirical  relations  of  the 
parameters; 

E  =  6.840  eV 
o 

a  =  0.6  X  10 cm  ’ 
o 

hf  =10.5  meV 

0  =  0.774 

so 

for  the  expression  of  absorption  coefficient  of  the  intrinsic  tail 

a  -  exp[-Cg(T)(E^-E)/kTl,  (34) 


where 


2kT 

o„(T)  •  0  tanh 

s  80  nr 


hf 

2kT 


Measurements  of  absorption  coefficients  in  the  Infrared  transparent  region 
are  recent  occurrences  as  the  development  of  high-power  I.R.  lasers  has  led 
to  a  need  for  better  characterization  of  I.R.  window  materials.  Among  other 
factors,  the  absorption  coefficient  plays  a  decisive  role  in  determining 
whether  a  material  Is  adequate  for  laser  optical  components.  For  this  reason, 
absorption  coefficients  of  a  number  of  selected  materials  were  investigated 
at  wavelengths  of  laser  interest.  Potassium  bromide  is  among  the  best  laser 
window  materials  and  its  absorption  coefficients  at  wavelengths  1.06,  2.7,  3.8, 
3.3,  and  10.6  ym  were  intensively  studied  in  order  to  determine  the  influencing 
factors  that  contribute  to  the  extrinsic  absorption.  These  studies  are  very 
inrformative  and  provide  clues  and  means  for  material  preparation  and  parts 
fabrication  in  order  to  minimize  the  extrinsic  components  in  the  absorption. 


beutsch  [12],  using  a  differential  technique  with  a  dual  beam  spectrometer, 
obtained  abosrption  coefficients  for  KBr  samples  in  the  wavelength  range  16.7- 
33.3  ym.  It  was  found  chat  the  observed  absorption  coefficient  together  with 
earlier  literature  data  in  the  mulclphonon  absorption  region  could  be  repre¬ 
sented  by  the  expression 
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a  “  a  exp(-v/v  )  (35) 

o  o 

where 

a  <■  6,077  cm  * ,  v  ■  39.1  cm  ’ 

o  o 

This  expression,  based  on  the  available  data  that  cover  the  regions  a  =  0.002 
to  12  cm  '  and  v  ”  250  to  600  cm  ' ,  Is  believed  to  represent  the  intrinsic 
absorption  of  KBr.  Extrapolations  to  the  wavelengths  10.6  and  3.3  pm  yield 
intrinsic  absorption  coefficients  of  2.0  x  10  ^cm  '  and  8  x  10  '®cm  respec¬ 
tively.  These  values  are  considerably  lower  than  the  corresponding  experimental 
results  [118],  of  4.2  x  10  'em  '  and  2.1  x  10  "cm  ’,  respectively. 

Hass  et  al.  [119]  measured  absorption  coefficients  by  calorimetric  tech¬ 
niques  at  1.06,  2.7,  and  3.8  pm  for  a  number  of  KBr  samples.  The  results  at 
1.06  pm  were  usually  In  the  10  ^cm  ^  region  with  the  lowest  reported  value  at 
<3  X  10  ®cm  '  which  was  very  close  to  the  limit  of  their  Instrument  sensitivity. 
However,  at  wavelengths  2.7  and  3.8  pm,  their  best  measurements  yielded  1.2  x 
10  'em  '  and  2.2  x  10  'em  ',  respectively.  From  the  observed  similarities  of 
a  number  of  other  quality  crystals,  they  estimated  the  absorption  coefficient 
of  KBr  at  5.3  pm  should  be  In  the  region  10  'cm  '  or  lower.  Compared  with  the 
absorption  coefficients  at  these  wavelengths,  the  data  Imply  excess  absorption 
at  2.7  and  3.8  pm  even  In  the  purest  available  crystals.  This  has  been  ob¬ 
served  not  only  In  the  KBr  crystals  but  also  in  a  number  of  alkali  halide  and 
alkaline  earth  fluoride  crystals.  The  origin  of  such  excessive  absorption  was 
not  clearly  understood.  The  authors  suggested  the  possibility  that  this  was 
associated  with  the  OH  and  CH  Impurities.  If  these  were  eliminated,  the  ab¬ 
sorption  level  at  2.7  and  3.8  pm  could  be  reduced  to  the  level  of  10  'cm  *  or 
lower , 

<  In  a  later  study,  Klein  [120]  Investigated  the  origins  of  the  excessive 

extrinsic  absorption  at  2.7  and  3.8  pm.  Correlation  with  vacuum-ultraviolet 
absorption  measurements  Indicated  that  all  of  the  excess  2.7  pm  absorption  can 
be  accounted  for  by  the  OH  content  of  the  crystals.  At  3.8  pm,  the  surplus 
absorption  are  most  likely  contributed  by  the  carbon-oxygen  lineages,  e.g., 

COFj,  CO,^,  HCO3 ,  In  the  specimens.  He  suggested  that  diminishing  residual 
absorption  at  these  wavelengths  can  be  achieved  by  the  substitution  of  hydrogen 
halides  for  carbon  tetrachloride  In  the  purification  procedures  and  treating 
the  salt  below  Its  melting  point. 


r 
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Rowe  and  Harrington  [121]  and  Klein  et  al.  [136]  produced  purified  KBr 
crystals  by  reactlve-hallde  purification  processes  with  various  reagents  In  an 
effort  to  minimize  oxygen-containing  impurities  which  are  known  to  contribute 
significantly  to  extrinsic  absorption  in  the  10.6  pm  region.  Among  the  reagents 
attempted,  carbon  tetrachloride  processing  yielded  a  KBr  crystal  that  had  one 
of  the  lowest  bulk  absorption  coefficients  at  10.6  pm.  Among  the  samples 
measured,  one  sample  had  a  bulk  absorption  coefficient  of  7  x  10  ^cm  the 
lowest  for  any  solid,  at  10.6  pm,  that  so  far  has  been  known;  even  lower  than 
that  for  KCl  crystal.  Similar  to  KCl,  for  all  the  KBr  samples  measured,  there 
exists  a  persistant  absorption  band  at  9.6  pm.  For  the  purest  and  best  pol¬ 
ished  crystal,  the  absorption  coefficient  at  9.6  pm  Is  greater  than  that  at 
10.6  pm  by  a  factor  of  2  to  3,  yet  the  near-intrinsic  behavior  requires  a 
lesser  absorption  at  9.6  pm.  Unless  this  absorption  band  were  eliminated,  or 
reduced  considerably,  through  purification  and  polishing  process,  the  use  of 
KBr  In  the  9. 0-9. 6  pm  region  would  be  limited.  Since  the  method  used  In  their 
Investigation  was  able  to  identify  the  bulk  and  surface  absorptions,  an  im¬ 
portant  finding  was  that  the  extrinsic  absorption  band  near  9.6  pm  is  not  due 
entirely  to  surface  absorption,  bat  Is  In  fact  due  to  impurity  sources  present 
In  the  bulk  as  well  as  on  the  surface  of  the  sample. 

Figures  27  to  30  are  plots  of  the  available  data.  The  pertinent  Information 
of  each  data  source  and  the  corresponding  original  values  are  given  in  Tables 
A3  to  A6.  In  addition,  available  Information  and  data  on  the  reflectivity  and 
transmission  are  also  presented  in  the  same  manner  (in  Figures  31  and  32  and 
Tables  A7  to  50),  for  completeness  and  comparison.  For  the  visible  and  near 
visible  regions.  Table  31  gives  the  spectral  positions  of  the  well  known  color 
centers.  Noticeable  absorptions  are  likely  to  occur  at  these  centers  when  the 
crystal  is  exposed  to  ultraviolet,  x-ray,  or  high  energy  radiations.  However, 
these  absorption  bands  may  disappear  at  high  temperatures  or  eliminated  by  ap¬ 
propriate  irradiation,  corresponding  to  the  so-called  "the  thermal  and  optical 
bleaching  of  color  centers.” 

Recommended  values  given  in  Table  52  were  calculated  from  Eq.  (35).  In 
the  range  between  16.7  to  35  pm,  these  values  are  supported  by  measurements  of 
Deutsch  [12]  and  Barker  [36].  In  the  laser  wavelength  region,  the  predicted 
values  are  lower  than  the  existing  data.  It  is  not  known  if  Eq.  (35)  holds 
for  this  region  because  the  observation  of  very  low  absorption  is  handicapped 
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by  the  limit  of  the  best  available  Instrument  sensitivity.  However,  like  most 
of  optical  crystals,  one  expects  to  observe  absorption  bands  in  the  range 
between  2,6  to  2.8  pm  and  at  3.8  Um  due  to  the  hydroxyl  ions  in  the  crystal 
and  due  to  surface  contamination.  These  absorption  bands  can  be  eliminated 
through  improved  crystal  growing  and  polishing  techniques.  Therefore,  it  should 
be  noted  that  the  values  in  the  "intrinsic"  column  are  the  lower  limits  that 
one  can  obtain  for  ideal  samples.  In  practice,  the  observed  values  are  higher 
than  the  limiting  values  at  low  absorption  levels.  Unless  values  appear  in 
the  "observed"  column,  the  limiting  values  are  considered  as  guidelines  for 
estimation  and  investigation. 

Although  it  was  not  the  Intent  of  this  study  to  evaluate  the  absorption 
data  in  the  vacuum  ultraviolet  region,  in  order  to  provide  the  users  a  total 
picture  of  the  available  absorption  data,  the  plots  of  available  data  in  this 
region  are  given  in  the  Appendix  to  this  report. 


Absorption  Coefficient,  cm 


Figure  28.  Absorption  Coefficient  of  Potassium  Bromide  in  the  Urbach  Tail  Region 


Figure  29.  Absorption 


Coefficient  of  Potassium  Bromide  In  the  Multiphonon  Region 


Sl■M''L^Ky  OF  .X:  ASLKi  b  0\  Hu  M’.SOKPTtOX  COJ.mCH.NT  OF  POTASSUM  nUOlHlH:  {  K.iVk  i.cr.bk-r  Dcponct  n.f) 


i’.Jta 

Sec 

No . 

Uu  i . 

No. 

Author (s) 

Yc-.r 

t.,od 

I'uid 

W.iver...rhcr 

K.lti-o, 

-1 

fOl 

Icn.peraturc 
K.in^o,  .< 

Specif  ic. It  ions  nr.d  Rer.*,  rhb 

1 

19 

Hilsch,  K.  and 
fohl,  K.W. 

1931 

T 

3.98xlO'‘-4.93.<IO*’ 

293 

IK^h  purity;  j»ini;lc  crystal;  grown  from  relt;  absorption 
coefficients  detvTT.incd  from  tr.Tnb:^ii..sion  r.a’.isur..xenc s ;  d.-»t:a 
extracted  fro."::  a  fixture. 

19 

liilsch,  R.  and 

Po;>l,  R.W. 

1931 

T 

4.32xl0'*-4.93xl0‘‘ 

?93 

S:-.iiIar  to  above  except  for  a  co.-.-wreial  cry^t-jl. 

3 

122 

Antinori,  M. , 
^alx.arotti.  A.,  and 
Piacent ini ,  M. 

1933 

R 

1.04xl0'-1.6Sxl0' 

293 

Slnp.lc  crynt.'il;  obtained  fror.  the  liars’. aw  CV.erical  Co.; 
spei  in^n  cleaved  in  air  jii".c  before  bcir-t;  :‘:uiinred  in  ti.o 
?>aMple  eh.»r.ln.'r  to  be  v.Kini';  pu".,  J;  r.flectii’n  i;  fi:-.  ob- 

t-niv.iJ  j  rionocJ.fw  .Tlur  of  'w.'iii.-  ci  l.b  .i.vira 

pf;  ;  or;ni.<j  on  vUc  s.i;‘;C*  «;a  0 «  Ja:i  .ifttr  ►i  Ji.J  ni  t  .Jv 

si>'ni f  Ic.M-.c  cli.Hiejcs  and  rcpruduc  ible  w  it  ;.  un<  *  r 1 1  ir.t y  cf 
about  52;  .'th.sorpl  jon  totf  f  ir  itnis  dtrivtd  by  ..i.m.-i  of  t'no 
Kr.*n:<.  rs-Kroni "  .in.ilysis  on  the  rcfUi’tinn  r.p^.  tru;.  obt.iii.wd 
from  13.5  to  ?0.  5  c\\  bfJow  13.5  cV  the  retlfotioji  J.;ta  of 
lU.Moif  were  ntilixtd  whi'e  »  ouc  of  Hlcclise!i7.{dL  et  aU  Vvre 
u’'.eJ  b.  yor.J  .’0.5  eV;  ab^or,. t  i e  ji-v oef  :'ic i i t  .iata  *•  ••; -art  eu 
:ro.-n  a  fif.i.re. 


' 

95 

Califarto,  S.  and 
Czerny*  M. 

1958 

4.19xlO'-5,9xlO‘ 

293 

Crystti;  hlo<k  specivens  of  15.15  ..r.f  16. SO  cm;  ab'.orpti  a 
coiff  ie  i‘ .Its  u<  lerMnid  from  t  ran^;  .i  1 1  .t.ace  T'  .  data 

«  >tr.icteJ  a  ;  i,:,ijre. 

5 

137 

Bauer,  C. 

1934 

T 

5.26x10''-5.-a10‘ 

293 

ih  .  t..l;  t’..".  sj*r.  of  various  tnicl  •' -sses ;  .ibsorp- 

i.»;.  f  f  i.  nrs  of  -  ilk  vrsvt.il  deJii.'cd  fra  t  ra:*.  .vii  t  mcc 

..  i  '.p.citen  i'.iekn%.»»‘..  -eisurcmv  1' t s ;  u-ta  e\tr.-.cli.i  fCw'"  a 
l  ible. 

6 

123 

Cli  C’hscliMidc,  D. , 
Kluckcr,  R.,  and 
SkibowsVi,  M, 

1969 

R 

9,29xl0’‘-2.42>:10- 

293 

Sie.'l.  -r  -  t  I;  ^rovlJe.l  by  Kiri  Kor  th ,  k  ^  e' 1 ,  Gernany  ;  fre.iily 
cj.  ...J  -p.vi.Ko;  a  v  j  i);»  »  Oef  f  i  ci  ent  s  di-rivtd  wit'-  the 

'i  f  ! .  »' t  •  V  ;  t  V  V •  f  .1  !i  ' of  1  iK'  i Jv  I'.e 0  "e  1 1 .c.«  ;  data  1  .  t  r  ' .  1 L 3 

7 

38 

barker,  A.J. 

1972 

R 

2.58xlO*-4.33xlO* 

31/*; 

S>.»i;.\iie  vi  -111;  -liv.ii  P'H  i  ^  t.‘“y  poSi^licJ  .•imen  oj 

1~2  MR  ihic'.;  .'bsorpt  liMi  eoef*.  nis  deJ.iCvd  from  refleciiv- 

»i>;  dii-i  estr.»ct»J  from  a  fi; 

3 

38 

1  rki-r,  A..J. 

1972 

K 

2.08.-.:0--'..67'  l.l- 

5''0 

Si  il.ir  to  ..n-vc  1  scept  .u  1  hi^i-.er  tv  .pv. r at urc . 

■> 

'•a 

ii.irkcr,  A.J. 

19/2 

K 

3.  l7x:0  -4. 87x10 

T.'.0 

SI  liar  te  ..’.'ove  except  .it  a  hip.'er  Iv  -pi-r.-,  i  arc . 

10 

iS 

INirVer, 

1972 

R 

3.2S..l0--5.08xl0- 

S35 

f.i-iil.tr  to  .ihove  e\~.-i»t  at  a  l.lpher  ie.,,i'cr.iturc . 

1  1 

38 

r..»rkir,  A.J. 

1972 

R 

3.38xlO--5.18xlO^ 

1035 

Moltvi  Ki-.r  ■;  e.en  of  1-2  ;.i:tliick-  r*.  1  *.  w  V  i  V  i  l  y  ...  ur.  vot.s 

e.irrieJ  out  ; a  l.irpeJy  in.-rt  p.as  alro.ep-i.-re;  ..b  oiption 
coefJ  icitnts  .!tdiit'v*d  fror.  r,  j  lee  t  i  on  1  r ;  .  h- ar;'l  :  .)r.- 

coefficiunc  J.itJ  e'xlracted  j'rom  a  figure;  r;vii:nr.  tc  pv  t  .;tvirc 
of  KUr  Is  1003  K. 

I 


/ 
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TAlJl-b  43.  bL'yj'-vKY  or  r.i.ASl  Rir.LNiS  ON  THE  AiiSO.rTJoN  Coi.i  T  1C  I  i.N  f  OF  TOIASSIUM  liROMlDC  (W.iVC'uuniluT  Oc-ponJcncc )  (c  ont  im.i  J ) 


D.ita 

Sot 

No. 

Ref. 

.No. 

Aut'nor  (s) 

Year 

Meti-.od 

Used 

Wavt-nunibcr 

R.ia;‘e , 
cr.  * 

Tcr..pvr.iture 
Ran«c,  K 

Spccifif.itior.fi  and  P.cnarks 

12 

12 

Dc-iitsch,  T.F. 

1973 

* 

2.99xl0--6.0>:10- 

300 

Sj.j^;lf  cryst.il  :  obt.iitiid  from  (’'lov.ic  Co.;  spccl^.vncf  2.54  cs. 
di.i"‘.ctcr  and  2 . 54  cn  t  iti  cV. ;  .Tb^-or  pi  ion  coci  f  ic  itr.t  a  dc tiffined 
using  a  diffcri-nti.al  icchnlqtjc  with  a  dual-bc.ia  spectrophoto- 
tuetcr;  data  extracted  from  a  figure. 

13 

77 

ToT^iki ,  T. . 

T. ,  end 
Tsuk.‘»r!.^to,  H. 

1974 

R 

4.88xl0'’-5.37>;13“ 

84 

Single  crysc.al;  oI>t.iined  fror.  Harsliaw  Chtraical  Co. ;  absorpt  ion 
coefficients  deduced  from  reflection  e.casure:ncnLs:  data  ex- 
tr.icccd  from  a  figure. 

24 

77 

To.-.iki,  T.,  et  al. 

1974 

R 

4.83xl0*-5.19>;10' 

194 

Similar  to  above  except  at  a  liigl-.cr  temperature. 

13 

77 

Totniki,  T. ,  ec  al . 

1974 

R 

4.76k10''-5.0<.x10* 

300 

Similar  to  above  except  at  a  higher  tc.npcrctufe. 

16 

77 

Tor.ikl,  T..  cc  al. 

1974 

R 

4.69xl0‘'-4.94xl0‘' 

373 

Similar  to  above  except  at  a  liighcr  icrnperature . 

17 

77 

Toniki.  T. ,  Ct  al. 

1974 

K 

4.54xl0'-4.80xl0* 

473 

Simil.nr  to  above  except  .it  a  higher  temperature. 

iS 

77 

To.rjki,  T. .  cc  al. 

1974 

R 

4.42xlO*-4.68xlO* 

536 

Similar  to  above  except  at  a  higher  te-npcraturc. 

19 

136 

Pl.ilipp,  H.R.  and 
Elirc.irclch,  H. 

1963 

R 

5.32xl0"-l.94x]0‘ 

298 

Single  crystal;  near  normal  refliction  spectrum  oSt-ained;  ab¬ 
sorption  coefficients  deduced  by  the  Kr.amers-Kronig  rel.itlons; 
absorption-cocf f icient  d.ita  c-.vi r.-ictoj  from  a  figure. 

20 

128 

Jolinson,  K.  and 

Call.  E. 

1969 

R 

20.7-220 

300 

Single  crystal;  well  polished  single  surf.icc;  reflectivity 
and  phase  simultaneously  mcasurid  by  a^yl.metric  Fourier 
transform  spectroscopy  and  absorption  coefficient  deduced 
from  the  measunmencs;  data  e.xtr.ictcj  from  a  figure. 

21 

42 

Ckrfcns,  J. 

1963 

T 

0.25-3.5 

298 

Single  crystals;  obtained  from  the  llarsluaw  Chemical  Co.; 
cylinder  shaped  spt’cimen;  filled  ri'sun.int  cavity  method  u.scd 
for  measuring  dielectric  constant  and  loss  tangent;  absorp¬ 
tion  coefficient  then  determined;  d.ua  cstr.ncctd  from  a 
figure. 

22 

136 

KKIn,  P.H., 

D.tvlson.  J.U.f  .ittd 
Harriniiton,  J.A. 

1976 

C 

350,400.450 

29S 

High  p\trity  cryst.iJ;  purified  with  rc.igent  IHr;  bar  specimens; 
Water  ground  followed  by  polishing  with  i!Kr  boluilon;  measured 
with  J.iscr  calorinetty;  data  extr.icted  from  a  i.iblo. 

2J 

136 

A'lclii,  r.H.  ct  uJ. 

1976 

C 

350,400,450 

298 

Sintl.tr  to  above  except  purified  with  C^Cr^  in  the  h.ilide 
l»roee:»s . 

24 

136 

Klein,  P.n.  ct  al  . 

1976 

c 

350,400,450 

293 

Similar  to  above  exeept  purified  with  in  Ihe  hutide 

i'CtteeNS. 

23 

136 

KKiii,  r.H.  ct  al. 

1976 

c 

350. ‘.00. 450 

298 

Sir;ilar  to  iibovc  except  purified  with  re.igetil  CCl,  in  t->e 
h.ilJdw*  process. 

26 

136 

Klein,  P.IU  et  a) . 

1976 

c 

943,9434 

298 

Similar  to  .tbove  except  purified  with  re.tgcnl  IBr  in  the 
h.tlide  process  and  concentration  of  I'droxyl  ion  O.OCS  per 

niinioii  ;iuiou  (ppn  A)  > 
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TABLE  43.  SUMMARY  OF  MEASURDIENTS  ON  THE  ABSORPTION  COEFFICIENT  OF  POTASSIUM  BROMIDE  (Wiivenumber  Dependence)  (continued) 


0.ita 

Set 

So. 

Ref. 

No. 

Author (s) 

Year 

Method 

Used 

Wavenumber 

Ranee , 
cni~* 

Tempera Cere 
Range,  K 

Specifications  and  Remarks 

27 

3  36 

Klein,  P.H., 

Duvlson,  J.W. ,  and 
Harrington,  J.A. 

1976 

C 

943,9434 

298 

Similar  to  above  except  purified  with  reagent  C^Br^  in  the 
halide  process  and  concentration  of  hydroxyl  ion  0.07  ppm  A. 

28 

136 

Klein,  P.H.  ec  al. 

1976 

C 

943.2632,3704,9434 

29? 

Similar  to  above  except  purified  with  reagent  CCK  in  the 
halide  process  and  concentration  of  hydroxyl  ion  0.05  ppa  A. 

29 

136 

Klein,  P.H.  ct  al. 

1976 

c 

943,2632,3704,9434 

298 

Similar  to  above  except  concentration  of  hydroxyl  ion 
<0.01  ppm  A. 

30 

136 

Klein,  P.H.  et  al. 

1976 

c 

926-1046 

298 

Above  specimen;  total  absorption  coefficients  measured. 

31 

136 

Klein,  P.H.  et  al . 

1976 

c 

926-1046 

298 

Above  specimen;  bulk  absorption  deduced  from  total  absorption. 

32 

136 

KUln,  P.H.  et  al. 

1976 

c 

926-1046 

298 

Similar  to  above  specimen  except  concentr-t ion  of  h/droxyl 
ion  0.05  ppa  A  and  total  ab.scrptio.i  r.e,.surcd. 

33 

119 

Ha^s.  M. ,  Harrington, 
J.A. ,  Gregory,  D.A. , 
and  Davison,  J.U. 

1976 

c 

9434,3571,2632 

298 

Single  crystal;  highly  purified  and  polished  rod  specimens; 
measured  with  laser  calorimetric  method;  data  extracted 
from  a  t.-)ble;  origins  of  higher  absorption  at  2.7  \.z  ^nd 

3.8  impurities  in  bulk  material  and  surface  con¬ 

tamination. 

34 

104 

2{jrrliiccon,  J.A.  , 
Oukhlcr,  C.J.,  Patten, 
F.W. ,  and  Hass,  H. 

1976 

c 

272-576 

300 

Single  crystal;  obtained  from  the  Harshav  Ctomical  Co.; 
experimentAl  details  not  given;  data  extracted  from  a  figure. 

35 

104 

Harrington,  J.A.  «c  al 

.  1976 

c 

285-498 

80 

bame  as  above. 

36 

129 

Mentzel,  A. 

1934 

T 

192-625 

i9e 

Single  crystals;  thin  film  cud  plate  specirtens  cf  tivicksioss 
from  43  ym  to  13  nm;  absorption  coefficients  determined  from 
cransmissiou  measurements;  d.ata  e.xtrocted  from  a  table. 

37 

23 

Cenzel,  L. ,  Happ,  H., 
and  Weber,  R. 

1959 

T 

4.8-28 

298 

Crystal;  .nKane  parallel  plate  specimens  of  2.5,  5.0,  38.5  r,m 
thick;  absorption  coefficient  determined  bvsed  o.n  truusr.i&sior. 
moasurccicnts ;  data  cm  octed  from  a  figure. 

38 

99 

Ros..’:  .Cork,  K . S .  , 
Gregory,  D.A.,  and 
Horrliigton,  J.A. 

1976 

C 

943.4,3703 

298 

Single  cryst.jJs;  obtained  fro.!)  the  Naval  Research  Lab.,  ti'.e 
HarshaW  Chemical  Co.,  and  the  Raytheon  Corp.;  r.ech.uiical  ly 
polished  and  clicmlcally  clcjnod  with  sp^-ctrogradc  CCK;  laser 
caluri;..etric  inethod  used;  data  extracted  from  a  tabic;  it  was 
found  that  the  surface  absorption  vus  about  45  tires  higher 
than  the  bulk  absorption. 

59 

121 

Rove,  J..y.  and 
Harrington,  J.A. 

3976 

C 

926-1044 

300 

Single  crystals;  grown  by  the  reactlve-a...-.osp'.-.cro-iTcccss; 
carefully  polished  surfaces;  total  abvarptioji  detcrr.inoJ  with 
laser  calorimetric  method;  higher  absorption  occurred  near 

9.6  ‘jn  due  to  extrinsic  contributions;  data  extracted  texa  a 

i 

i 

! 

I  t  ■ 


( 


I 
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TASLE  43.  Sl>!yASY  OK  Mr.AS'JEi3M:-;;:TS  ON  •■'HE  .\BS0R?T!0;;  COEFrICZEXI  OK  roTASSIL'M  BROMIDE  pJavdiluaber  Drpeivicuco)  (.-or.  t  f  nuod) 


Amh or  (s) 

Method 

Ubcd 

Range » 
c:n~* 

TcT.perature 
Rai'ge,  K 

Specif  i  v'.»r  ioiis  »:vl 

:^ove,  J.M.  an<i 
Harrington,  J.A. 

1976 

C 

926-1044 

903 

Sane  as  above  the  bu»k  absorption  obtained. 

Rowe,  J.M.  and 
Harrington,  J«A. 

1976 

c 

926-1044 

300 

Similar  to  above  except  for  purer  samples  and  bulk  absorption 
obtained. 
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TABU  44.  EX?ER1J-.ESTAL  UATA  0>;  THE  ABSORPTION  COEFFICIENT  OF  POTASSltH  BROMIDE  (Wavenucber  Dependence) 
iWaveauesher,  v,  cm”*;  Temperature,  T,  K;  Absorption  Coefficient,  a,  cm”'] 


'J 

'i 

V 

V 

(4 

V 

a 

V 

a 

V 

a 

DATA  5£T 

DATA  StT 

3<CGfJr.l 

DATA  ScT 

3  (CCftf  r  •> 

DATA  SET 

bICDAtT.) 

DATA  ScT 

blCCHl  ») 

QATA  S£T 

9 

X  =  29J.; 

T  a  744.- 

1  •  014:.  *5 

9  •  5  «v  E  *  5 

l.:5.c*5 

2.233£*5 

8.b72c*5 

3.3l9£*s. 

8.4Clce3 

92:  bi  »•* 

3.o7jt»<. 

1  .ol i£ 

9 . 29bL»9 

1 . 14l£*5 

4.2f ;£*9 

C.27,.£.5 

9.*«*5£*5 

9. £45t  *4 

9.d7Sc*3 

4- £7,1.2 

i.5:b'-i 

b  •  •  .  .  4  •  i 

9.994t*9 

l.l33c*9 

4  *  4  33  £  *  5 

2,  2**b£  *5 

8. 928c*5 

9. 29  jc.e4 

1.4Cl£  *c 

9 • a?: 1*2 

3.1441*1 

••  • 

6  •  b . ac*l 

9.«3b£>5 

1. l40£  *9 

4.670£*^5 

2.223c*5 

8.4b7£*S 

S  7y 1*2 

%.  8b  yc*t 

4.5;  »>• 

1.9  .4t-l 

9.34n*9 

l.ll5£.3 

5«22a£«5 

2.138£»5 

d.g33£^5 

OATA  SET 

7 

4,2  741.1 

<*«7o2i*4 

*.q<.wE«1 

1 .534c.*5 

B.73be*5 

i.ib7e*5 

9.37w£^$ 

2.l96c^9 

7.d59£*3 

T  a  3|.b  .4 

•..b  3Ji.2 

i.:rc£»ii 

s  %  7  D  iE*4 

i..4,U-l 

i.b43&>5 

9,..9a£»9 

1.3941*9 

3«9l>)£*5 

2.123c*9 

7. 970£*5 

3  •  9  7  JC.2 

1.74j£*’3 

673i 

1.2 

1.57  9i  *5 

7.25vt*5 

1  •  u  53 1  *  9 

5.2  10c*5 

2. live.*? 

8.331c*5 

4.’3ai*2 

1. 2CC£ -1 

1 » l9bt  *1) 

7 • : j : fc-2 

1  •  b67£  *  5 

b  «  ^  !.j  E  ♦  5 

l.J7b£.5 

b.l70c45 

2.w43£*5 

0.  bl2  C*5 

4. I7bc*2 

J.,  i:£-i 

3,09^ 1.2 

2 • 7 ::i *3 

o.w«.;£*D 

* . 09 .c 

b  •  29'b  c  «  9 

1  •  b  Q  3£  *3 

b .  5  by  £>5 

2.b47£*9 

8  k  322£*3 

3.97ic*2 

3.5i;c*l 

3, 9i,t.r 

4. 

1  •  99  2w  ♦S 

b  «l9b  4*9 

1..59!;  »j 

/•Lbi^ceS 

1«33<*£*5 

d.933i*5 

3.77yc*2 

9.1b, C*1 

i**»7b  1.2 

4. *3 

<3*  9.1 

•*•<4  Li  £*2 

1«  533c.  ^3 

6. 32:E  *9 

1  *  l)  4b£  *9 

b.botieis 

i.32££*5 

3.57ac*2 

0. 3w:c*i 

3*39. !.£ 

5.2.41*3 

1. 5:9t*9 

b.67tj£*5 

1.855e*5 

7.732£*5 

3.  :3D£*2 

1.35:£*v 

3*^0. 1.2 

b.SObC.: 

DATA  SET 

2 

i  .9b  3c«9 

7  « woj £ ♦ 9 

DATA  set 

4 

7.599e*5 

J. 734C»2 

0*54  41*0 

T  «  293*. 

i.^r  He*? 

7  .«9wc*5 

7  a  233.: 

1.77d£*9 

7.b24c*5 

3.  J7:£*2 

z.*4C£ •; 

1  •  *♦094  ♦  5 

b  •  :6:  c  ♦  9 

1 .7c3c  *5 

8.dbl£*5 

2.973£*2 

3.l2vC*C 

DATA  SiT 

Iw 

3  * 

1  ...y  V  i  ►  5 

8«yb«&  *9 

5.3,':£*2 

3,ib2c-5 

1. 7171*5 

1*4  TmC*^ 

2. 87:t*2 

3.9?,£*. 

7  *  3  Jr.. 

1  .*•*•  5c*5 

7  ,  97  w  c.  *  9 

9. 39bE*2 

6.153C-3 

1 • 7l Cc*9 

l.i:7c*6 

2. 73:c*2 

5.25mc*C. 

i.-r.i.. 

1  •••3  5c*5 

7 , o7: c  *9 

9 .269c  *Z 

1.2b5e*2 

l.o)2c*5 

i.e  e3c*e 

2.e74£^2 

7.50bC*b 

9  ..  9.  i»2 

2.1b  .1*1 

A  •  j**:  £ 

1  •  .*2oc.  ^  9 

7«oi.:t*3 

5 • b 14  £  *2 

2.232c*2 

l*b94c*5 

7. 42bc*5 

2.58dc*2 

9.974£*(. 

4*  07.1*2 

1. 8.11*1 

•  •  59-»{  *.* 

4.27. c*’i. 

I***!?!*? 

7 .3^;£*9 

4.778£*2 

‘*.513e-2 

1.638£*5 

b*93oc»3 

e  *b  7b  £ *2 

4, 3bbi*l 

4,5^5£♦^ 

1 . 39  5t»5 

9  »  7  2*  t  ♦  9 

4.9'tb£*2 

7  .w6bc*2 

7 • 4 Ibc*  3 

DATA  ScT 

8 

4.<.7,c*c 

4.732:.».. 

l.id5c*5 

6  .be : t^5 

•..373i*-2 

l.v^lc^l 

l.535t*9 

0*  bbcc*5 

T  s  99b. J 

•.•c7b&.2 

5.54.1*1 

^  •  7  J  9i  *  •* 

1.a77c.*p 

o  •  5:  t  *  9 

4.lS5i*2 

i.o29e*l 

1 • 57 lc*5 

7  «  9Hlt*5 

4, . 9b  C  *1 

i.45.£*a 

:.-7.t* j 

1 *3b7c*9 

o  •  1 1,  c  *9 

1 • 5b: £  *5 

c.942E*5 

4.6751.2 

1.7Cbi-l 

2.97^1*2 

1, 5, .£*3 

•.•SJOl**. 

9.  3  V.  c.~  1 

1  * J59&*5 

9  *q5:C*9 

DATA  SET 

5 

l.5..1c*5 

b% 3v  7£*  3 

4.47bt*2 

2.bbg£-l 

3.i7.£.2 

'.25biti 

4  •  5v  ♦.» 

7.5 

i.  J-47s.*5 

3  ■  9y  wC  •  3 

T  »  233.V 

l.9..Jt*9 

bbo35£^5 

4.27:c*2 

7C«i*i 

3. 77,1*2 

1.74,1.3 

•••  e  V 

1 

9  .  '♦4vC  *9 

l»*.39£*9 

7*  92tc45 

4  *  4  ftw  C  *2 

7*9  b4C-l 

3.o5:c*2 

3.49:c*0 

5.**  j.,E-i 

1,327£»5 

5  •  4«*:  fc  *5 

5. 3d2£*4 

6,465c*5 

l.4b3£*5 

7*8£8E*$ 

3.  57uc»2 

1, 2 1 j£  *c 

3,53b£*2 

•*«374£*D 

-».o29£*- 

l.il9c.49 

3  .bCyC  *  9 

9  .  c  3o£  *•* 

6,7  a,.£*9 

1 *^2  3£*9 

7%69ot*3 

3.bd5£*2 

1 »  9  4w  c  *  b 

3.47,1*2 

s . 4  3bC 

1 • 3b  7c^ 5 

9  •  7sv  c  *9 

3.3I.2c*4 

3  «  :  £  *  5 

1.331c*S 

7..59c*5 

5 . 504C.2 

2.3b:c 

3.10. £*i 

e ■ b7  biv. 

DATA  a£T 

z 

i  .29  5c  *3 

b • bS:  c  *9 

5.277£*H 

S.3C3£*9 

1.3<.>2£*5 

€ , 3 IbC*  5 

3.4741.2 

2,9  Cy£  *1, 

3.2  3bi*2 

o.9.b£«4 

T  a  253.: 

l.CllC*9 

b • y9wC  *  3 

3. 2b;£*^ 

7,t33£»5 

l«3i2£*5 

5.3S2£*5 

3  •  3S<^  £t  2 

j.r3;£«i. 

1  «b94C*9 

5.37.c.*5 

1.2r7t*5 

5*^bbce3 

3«20u£*2 

4»7buc4u 

DATA  SiT 

11 

1.6^9£♦^ 

0%7Ziz.*S 

1.2<»Jc.^3 

3 . 37: i »> 

data  S£T 

b 

1*254c*S 

4,332£fr5 

3. ISOctZ 

6.  0  9: 1 

r  a  1439. 

b 

t  o5  ii.  *9 

o.  o2> t  *5 

1.223£»3 

4.7'»v£*9 

T  »  233., 

1*23i£*9 

.•,2b9£*3 

3,30Oc»2 

r,blCc»J 

1 . *c ♦ > 

b.o:*c^5 

1  .^Iwc^S 

4.<*wJt  »$ 

1.2J,U*5 

3.745£e5 

2.964£e2 

9*3£:c4i 

9.ldbC*2 

i.2C:£*l 

i.  :'2 

o.75,C*5 

1.199c*5 

4  «  2  lb  £  *  9 

2.4i7£*5 

6,2J7cC«5 

1. loFE  *5 

3.31 »£e5 

<*,97.1*2 

3.3. .£-1 

o2ii»5 

1  •*45c»3 

>*  . «  23 1 »  5 

2 • 34b£  *3 

7.i33£*5 

1.111£*9 

4. 7b2c»5 

4.  77.i*2 

•*.  "Sb  Jl*l 

i »  6 • »3 

7*  e  «,)  t 

l.lb'vc.e^ 

H.  g  2u£  *  9 

2. 314c  *  3 

7 • 3b7£ ♦> 

1 *d25£*> 

7,3l6ee5 

•««9  d.i*2 

7.u4w£*1 

/ 
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EX?'Es:.'(E.‘.TA!.  DATA  OS  THE  AESOSPTIOS  COEFETCILST  OF  POTASSIUM  BROMIDE  (Mavenuuijer  Depciiochce)  (continued) 


- 

a 

V 

a 

V 

Oi 

V 

a 

V 

a 

V 

a 

•jiii  sex 

IKCONT  .) 

□ATfl  SlT 

13  CONT,  1 

OATA  ScT 

14(CaNT.) 

3AT4  SET 

16(C0NTal 

DATA  SET 

17iCO^T.3 

3ATA  &cT 

19 

T  s  299afi 

1* Jiii** 

2«l8dE»3 

4.d79c*4 

2  •4e6c<-l 

4a9ie£*H 

7a56cE*& 

44  £b4c*4 

8.c;9l£>l 

1 «  72  i  *« 

5*i5££*W 

Z,XSiz.*2 

4*a  d7bc»H 

2*3  44C-1 

4a91'9c*H 

bal3AE*C 

•a  a  674 1  *<a 

ba  5 i6£»J 

la935r,*5 

3a  2a  bC  *5 

V  .  .  ^  w  i  ♦  2 

i • ssi i* • 

2  *11  a  *u 

<*•6  33c 

2*l7a£-l 

4,902c*4 

4a  94b  C*  4 

«a  a  C4«  c  *  ** 

5a32l£-l 

la547c*5 

9  a  4hl  bE*9 

1  c 

2,32il**. 

7«  Ivi  ^i*** 

1 *703 *  *3 

4»d9wC*** 

3a  6o4t*  £ 

4a  £3lc*4 

3.d37t-l 

1  a  7  57c ♦> 

9 • 2a  W  E  *9 

!  .  3  :  ;  >  4 

7,*  79i*4 

1«  4  23c*  j 

OATA  3£T 

15 

4.ft?9c*»a 

4a744C*l 

4  a  C2lc*4 

3.d37£-l 

1  a  75  aC*5 

9a  4ww£*5 

5.»7;i*** 

0 .39  dc  *1 

T  s  3i,.t 

4 • 86oc*4 

4a  «.  14c*  d 

4a6lCc*4 

3*236c-l 

la72et*> 

9a •43c*5 

5,  w2oi»V 

3.o9d£-l 

4a65oE4** 

laEa4e*0 

4a593£*4 

2a9Ut-l 

la  67  7c  *9 

l.l6w£*6 

9^6S^i*C 

7«442c*** 

2.7a8E*l 

S«14wC*4 

la773E*l 

baSnAE*** 

la  2  lie* a 

4%i67£*4 

2a409c«l 

la653c*> 

1.220E»6 

3.«*7»»=  *2 

.••syrs.*** 

2a  i-E-i. 

5*4  3bc  *4 

i.374e*t 

4a633£*«* 

9a77<  £•! 

4a  544E*4 

2.260£'*2 

lab37c*» 

lal5^E*6 

d«S5^i*4 

••  •949t*W 

:.l2dc-l 

$alt9i*4 

1.476e*l 

dal ?9C-1 

1  a  625c*9 

la  w2aE*6 

H«42ri*<« 

2*i98i*t 

5*  w  27C*4 

9«4c2c  *E 

4aSlCE*4 

b.rcEt*! 

DATA  SET 

lb 

laOwic*9 

3a(faaC*5 

3t;i  $*;t 

11 

*••94  9i*^ 

2  •  v«  •*  c  *1 

$«  •  12&*«» 

Sa  9?d£*C 

4a79bE*H 

7a91cC*>l 

T  *  53ba(« 

la5  91c*5 

9  a  2a  aC*? 

r  <  3«j*u 

M  «  M2£  **» 

Ja77dfi 

5 ♦ 2£  *  4 

4«374E*Q 

4a7«AE*4 

4a945E**l 

1  a  9b9C*> 

7  a  8&*9 

4a992E*'* 

3alC5c*0 

4a776E*4 

4a2b6E»l 

4.872c*4 

la556c*l 

lad32c*5 

7  a  d4vC*9 

5.999s.»2 

1«7.«£«3 

0A7&  S£T 

iH 

44976t*4 

2a3SSE*0 

4*  rb6£*4 

3a926£<*l 

4a  60  7c  *4 

la2474  *1 

Ia4d4£*> 

9aMJbC*5 

5a  4*91i»4 

e*3 

T  *  19**«8 

.#♦  'JoSc*'* 

la87i£«C 

4a774C*4 

4al34E*l 

4a  e79c*4 

lalC2£*l 

la40««*9 

9a  babc*5 

9*;i0i*2 

..  iS;i-2 

4*  S72c*4 

la563E*3 

4a7<*AC*4 

3  a  »  34E* 1 

4a67lt*4 

Sad72c*4 

la439C*> 

9#4^£E*S 

tSmH  *  C 

1«  3  £ 

l..'a9£<‘l 

♦  <  937£  f 4 

la337t»l 

4*7iaE*4 

Ea544c*l 

4a640£*4 

7a  1  12  C  *to 

la-laC*5 

7  a4a%E*5 

..773£-i 

7* l7  41 ♦♦ 

7  *  77ak  * J 

4*  937£*4 

lal77£*tt 

4*b96E*4 

4a4lwC**l 

4.629c*4 

Oa l&9i *U 

1.3J7495 

6a  7atfC*5 

t»  4-:  m^*Z 

7  •  .7  ll*** 

s  «  q2-*c  *  a 

•••  915c*** 

7al621«I 

•aei9c*4 

•a  a  65  3i  *  te 

la  33lc*5 

7  a  3a  IE  *5 

7« lb ii*4 

3.7o7e*0 

4*  S,7£*4 

6a3ie£*l 

DATA  SET 

17 

4a611c*4 

3a  d  CZc  *•» 

la295c*5 

ba  24WC*S 

04TA  ScT 

L2 

7 « lS7i*  *» 

c«d7lE*0 

4,69lt*W 

6a974E'-l 

T  =  iirj.6 

4a6C6c*4 

3*5SZc*C 

la492t*5 

6a28lE*5 

T  X  A4*M 

S.isfi**. 

2«b79c*« 

4. 3795 *4 

6«95v£-l 

4a599i*4 

3a373£*4 

la299c*9 

ra24lE*5 

7«l<S9i«<i 

•*•  a  67c*  *• 

4a  e73£«l 

4.794c*b 

la47E&*l 

4a  793c  *4 

4  a9b5c  *C 

la2  34c*5 

5a43uC*S 

1«7  29c  *1 

7«l2li*V 

2«27l£«-0 

4. 67CE*4 

4.d53£-l 

4*7A7t*4 

la247E*l 

•a#  565c  *  4 

2a  6b7c  *«. 

la2aiC»5 

4a  3vwC*5 

7  »  3oit  t  *  ^ 

7-7-7s  *. 

7, Hit*** 

2.29wc*a 

•*•  8m**c*h 

4  « w  36c*l 

'»a783E7** 

la  «t67  c*  1 

4a  531c*4 

2a449c*b 

lal49C*> 

5a  5,<at  *5 

5#  2P4i^^ 

OalLlc**. 

S.l«2c*i» 

1 • 77  9c  *3 

4«631c*4 

3a4  36£«t 

4*77oc*4 

9alECc.*3 

4a  567c*4 

la9C5c*** 

laa  C7C*5 

7  a9w3&*5 

5#  3**  31  ♦•* 

7  « 129 i ♦w 

7  vCS^C*** 

4,«23e*4 

3a436c*l 

4.772£»4 

7a379i*0 

4a55A£*4 

la445c*E 

1  a  4  2  4c  1 5 

6  a  6.4  Cb*S 

7«  33li^*» 

2*  774C*<. 

7  •  •  7  Jt*4 

1  •  77  4  c  *  3 

4«  8l«£*4 

3.C766-1 

4,762t*'* 

6al94i*Q 

4  a  54ttc*4 

laS49£*U 

9a919E*4 

9.94S£*5 

»'  J2lt*N 

«• l7Sc*k 

7«  C67S.  tJ* 

l,b37EPi 

4a797E*4 

2.469C-1 

4a776E*4 

5*H95E*a 

4a531c*4 

la  32Ac  *W 

9a439C*4 

la  32l>C*6 

Si*** 

5  «  «  7  Jc 

1  *3 

4. 785£*4 

2abl5E-l 

4  a7^dc*4 

4a92tE*9 

4a525£*4 

9.3?b£-l 

6a79fct*** 

Sa4laC*S 

it*v 

ia2-/c*l 

7,J Jii*W 

1 • 39Cc  *) 

4«77bc*H 

2a»97c-l 

V.746E44 

4a5UaE*C 

4a  Si9c*4 

7ab2lc*l 

3  a«'  4A£  *4 

7a43CE*S 

5.277i*S 

7«v2ac*4 

1  •  3  bl  c  *  1 

4,765£*4 

2a366E«l 

4  •  7 «alE*4 

3.9dlE*0 

4  a94  3c  *4 

Oa  496c  *1 

9aa  65c94 

ba  b^  aC*5 

5  •  <o7* 

laliti** 

7«k l7c*b 

l.g47E»3 

4,73E£f4 

3a236£*6 

4a  499c  *4 

5a675£«* 

7  a  323c*4 

ba44;£*5 

7  •  25„i,  *4 

1 • £  9«c 

7  •  3  j  •*£  *b 

a.aiiE-i 

OATA  SET 

16 

4.74;9t*<* 

3av34C*C 

4a485£*4 

4a989£-l 

?.4194*4 

9  av«a.E*S 

5  •  Si**! 

<»«  947i*4 

a  • 

T  «  373aC 

4.7l9£*4 

2a3ClE*U 

4«463E*4 

3ab9AC«l 

7«<t97£94 

7«7Qi;E*$ 

5*fct**i*> 

i,bir£*C 

•••977t>4 

7.3**7t-V 

4a7C5E*4 

laA37E*C 

4a444c*4 

3*916E-1 

6a'i35c*4 

lal3Qe«6 

7«  2Xw&*«» 

!• 9i7£ 

4»97lc*4 

5.272C«i 

4,939e*4 

Ia9l4e»l 

4a694E»4 

la459C*0 

4a423E*4 

SaZIlC^X 

EabS-aElb 

8%tfQ4C*'5 

2*  U9ic*w 

•»*9J7c*4 

3a&lcE-l 

4a932£*4 

1,2C8E«1 

4»695E74 

lal48E*C 

•a$32£*4 

5»128E*S 

7  »ld2i*w 

2* 

4*9»;7t*4 

2.S97C-1 

4.927£*4 

9a6S3e*C 

4«674C*4 

9a$»CE*l 

6«cldE*4 

3a9;yS*$ 

TASLE  44.  E-XPERIMENIAL  DATA  OS  THE  ABSORPTION  COEFFICIEKT  OF  POTASSIEM  BROMIDE  (Wavenumber  Dependence)  (coatlnued) 


V 

a 

V 

a 

a 

V 

a 

V 

a 

V 

a 

CATA  ser 

19(CONT.I 

OaTA  set 

2L(CCtU.I 

OATA  SET 

24 

OATA  SET 

30 

OATA  SET 

33 

JAI  A  SET 

35 

T  -  296.4 

r  s  296. j 

u 

T  a  298.4 

T  a  a  b  .0 

<*«  2u  j  £  *  & 

l.luHi*2 

4. 959£*2 

/.9..£*5 

l.ltf3i*2 

2.S94£fa 

4.5mm£*2 

1 . 2  bC  £- 1 

1 .  CboE  *3 

1.1806-4 

9.434ee*3 

3.  i)CC  £  -6 

2.85.4*2 
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TASLE  44.  EXPE.'^II-'.iNTAL  DATA  ON  THE  ABSORPTION  COEFFICIENT  OF  POTASSIITI  BROMIDE  (Vavenunber  Dependence)  (continued) 
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Set  No. 

Symbol 

V ,  cm" 

Ref. 

1 

□ 

3.125E+1 

[43] 

2 

O 

2.000E+1 

[43] 

3 

A 

l.lllE+1 

[43] 

10  “ 

1  1  1  L  1  1  1  1  1 

1 

1  1 

1  1111 

lU 

I 

0  * 

10  * 

Temperature, 

K 

Figure  30. 

Absorption  Coefficient  of  Potassium 

Bromide 

(Temperature  Dependence) 
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TAIiLE  45.  SL'.T 

OF 

M!  ASLRDU 

.NTS  ON  Tilt  AJiSOK? 

IlON  COKFFICIKNT  OF  POTASSIUM  nKOUOE  (Temperature  Dependence) 

Ref. 

No. 

Auclior(s) 

Year 

Method 

Used 

Wavenusber 
Kan^e, 
cm  * 

Tenperaciiro 
Ranee,  K 

Specifications  and  Remarks 

63 

Stolen,  R.  ond 
Dransfcld,  K. 

1965 

T 

31.25 

41-300 

High  purity;  single  crystal;  grown  by  the  bridgman  Method;  pl.-.te 
spoci.mc-ns  of  thickness  0.5  to  23.0:.im;  absoxptlon  coefficients  uircccly 
determined;  data  extracted  from  a  figure. 

43 

Stolen,  R.  and 
Dransfcld,  K. 

1965 

T 

20.0 

77-300 

Same  as  above  except  for  a  longer  wavelength. 

43 

Stolen.  R.  and 
Dransfcld.  K. 

1965 

T 

11.11 

80-300 

Same  as  above  except  for  a  longer  wavelength. 

I 
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TABLE  46. 


EXPERtMLKTAL  D.^TA  OK 
[Uavenumb<er,  v, 


T:^E  ALSOSPTIOS  coefficient  of  potassium  bromide  (Tenperature  Depeader.ce) 
Cffl”*;  Teaperatute,  T,  K;  Absorption  Coefficient*  a»  cn"*J 


T 

a 
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2.4  1  ^i*c 
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*•  •♦ilE  »2 

b5  •  L 
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3  a  U  •  W 
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SATA  a£T 

2 

<j  ‘  2.3ilt£»l 
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1.3b9£»2 

1J4.  J 

g« IC^S  *2 
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3.2l3£»2 

157. « 

4  •  l2oc.  »2 

173... 

e.733£»2 

1  So#  g 

5  •  (•<**£♦2 

c  3  9.  w 

b.373£»2 

c  '*b  •  g 

7.dl3£»2 

267. C 

9.151E»2 

» .  a 

law3iC*3 

QATA  itT 

3 

V  >  1*11 

l£«l 

1.3l*£*l 

2.4il£»l 

139.  1 

•*.323£*1 

l7u.- 

b.d'iSt^l 

2  •<  3  •  <1 

3. Ob9£ei 

233.a 

1.  313£»2 

T  a 

DATA  SET  3(CGNT.) 


TABLE  47.  SUJCIARV  OF  MEAS'JREMENTS  OK  THE  REFLECTlVin  OF  POTASSIUM  BROMIDE 


D.ita 

Set 

So. 

Ref. 

No. 

Author(s) 

Year 

Method 

Used 

Wavelength 
Range,  pa 

Temper aturc, 

K 

Specifications  and  Remarks  ’ 

1 

122 

Antinorl,  M., 
Balxaroctl*  A.,  and 
Piacentinl,  K. 

1973 

R 

0.06-0.094 

293 

Single  crystal;  obtained  from  the  Harsh.-iw  Chemical  Co.;  specimen 
cleaved  in  air  just  before  being  mounted  in  the  snnple  chamber  to  be 
vacuum  pur'.pcd;  reflection  spectrum  obtained  b'ith  a  noncchrors^tor  of 
band  width  of  1.5  A;  spectra  performed  on  the  same  specimen  after  24 
hrs  did  not  show  slgnlfieanc  changes  and  reproduced  with  uncertainty 
of  about  5t;  data  extracted  from  a  figure. 

2 

123 

BIcchschmldt»  D,, 
Klucker,  R.,  end 
Sklbowskl,  M. 

1969 

R 

0.034-0.094 

293 

Single  crystal;  provided  by  Karl  Korth,  Kiel,  Germany;  freshly  > 

cleaved  specimen;  near  normal  reflectivity  measured  in  vacuum  for  1 

poiarired  light  with  normal  of  the  specimen  lying  on  both  sides  of 
the  incident  beam  for  increased  accuracy;  data  extracted  from  a  | 

figure.  j 

3 

110 

Baldinit  C.  and 
Basacchlt  8. 

1968 

R 

0.136-0.222 

300 

! 

Single  crystals  specimen  with  cleaved  surface;  back  surface  of  the 
specimen  treated  with  an  emery  cloth  to  reduce  the  reflection  from 
the  back;  near  normal  reflectivity  obtained  with  specimen  in  vacuum; 
data  extracted  froa  a  figure. 

4 

no 

Bnldini.  C.  And 
Bos.’icchl,  B. 

1968 

R 

0.127-0.214 

55 

Same  as  above  except  at  a  low  temperature. 

S 

138 

Pecroff.  Y.,  Plnchaux, 
R.,  Chekroun,  C.« 
Baikanskl,  M.,  and 
Kd.eiiBura«  H. 

1971 

R 

0.155-0.188 

X.8 

Single  crystal;  specimen  cleaved  in  liquid  helium;  near  normal 
reflection  spectrua  obtained;  data  extracted  froa  a  curve. 

6 

24 

Hadni.  A.*  Claudel  | 

J. ,  Chanal ,  0. , 

Strlmer,  P.»  and 
Vergnat*  P. 

1967 

R 

18.6-120 

300 

Single  crystal;  specimen  of  prism  shape  to  avcid  Interference;  near 
normal  reflectivity  obtained;  data  extracted  froa  a  curve. 

7 

24 

Hadnl,  A.  ec  al. 

1967 

R 

18.6-120 

72 

Above  spccime:i  and  conditions  except  at  a  lower  temperature. 

3 

24 

Hadnl,  A.  et  al. 

1967 

R 

18.6-20 

4.2 

Above  specimen  and  conditions  except  at  a  lower  temperature. 

9 

126 

Philipp,  H.R.  and 
Ehrenreich,  H. 

1963 

R 

0.049-0.62 

296 

Single  crystal;  near  normal  reflection  spectrum  obtained;  data 
extracted  from  a  curve. 

10 

128 

Johnson,  K.  and 

Bell.  E. 

1969 

R 

27,4-278.5 

300 

Single  crystal;  well  polished  single  surface;  reflectivity  measured 
by  asymmetric  Fourlcr-transfora  spectroscopy;  data  extracce^  from  a 
f igure. 

11 

34 

McCarthy,  D.E, 

1963 

R 

1.9-40.0 

298 

Synthetic  crystal;  plate  specimen  of  5  cm  thick;  ground  and  polished 

to  «  flatness  of  seven  fringes  or  better  on  both  sides;  inciiicnt 
angle  30*;  date  extracted  froa  «  figure. 
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! 
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TAJJlE  48.  EXPERIMENTAL  LATA  CN  T.IE  RLFLECIIVITV  OF  POTASSIl’M  3»;OMi:)E 
[V.’av«I«j:'.gch,  un;  T^aperacurv*,  T,  K;  Bafleccivicy»  p] 
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..199  9 

A  *  1  'i 

b  oj* 

•  w  *^.1  i 

4  «  4  a  3  • 

w.  j9-o 

b.02  €3 

'j  •  b  433 

0.497 

3  .b 

C.871 

6.197 

(•  1652 

4  •  •  64 

■4  .4  491 

,  ».3.  7 

•.•all 

b.;2'.4 

4  « . bi 0 

0 . 4>  3 

1  .C  -4 

€• I49  9 

4. 16a 

3 .4  '.so 

3 

•  •  4  4  74 

4.  -  3.  o 

b  .  b  L  b  0 

0.322 

JATA  SET 

3 

C  .  2  v5 

b.  1312 

b  •  loo 

i: 9 

4  •  .  4  !  3 

.j.-aCC 

b  «b  b  i  C 

4.-493 

3*333 

T  —  3b6  4 

b  »2lb 

b.  1159 

b  *  la8 

b  .  4  8 13  7 

#  •  <.  c  ^  1 

•  444  aa 

w  «  4  9b  A 

b.Clb) 

J  •  349  9 

6 . 314 

€.221 

€*  lb  4  9 

4  .108 

;.i975 

k  •  •  4 «  a 

;.4937 

b  •  b  1  79 

W  «  b  474 

3.433 

3*136 

4.47 19 

3.178 

ti.i93l 

i.3 iSS 

S • 4 i 40 

l<  •  b  34? 

0.;;i79 

J  .  b  473 

0*496 

4.137 

C..S9J 

DATA  S£T 

4 

4.171 

0.326a 

637 

4  •  -  «  9* 

4  »  J  99  7 

b«cis: 

3  43487 

0*43b 

3.14. 

C«l3i0 

T  s  55.C 

5.17* 

b  .29e5 

u  •  k  Q  3  9 

4  4  .  C  '4  « 

b  «  b  abS 

4  .b  b  *  4 

4  4  w  9 

0.321 

4.142 

b  .  2b  09 

€•  l75 

3*1273 

•  •  .  S  40 

;.497c 

b-23c 

343329 

4*216 

4.;4j 

-•.24  89 

€.127 

c.i-:-34 

1.  -7a 

. 3 

•  •  J  (  4  •• 

_ . .  • :. 

..4977 

b  .t^ol 

v«b;39 

a.i-i 

b  *  *  44 

b.2o3* 

b  .123 

b  •  C4  5  * 

b.  177 

;.b4€i 

c«7 

•  • . C  39 

:».b 

b  .:c9; 

b  4  b  59  4 

6*372 

3*145 

€.2631 

;.129 

>  »  b'.  1  i 

4.178 

O.bClJ 

III  •  «  Q9  1 

4 • 94 

c.. ei4 

b«h  32* 

b  4  b  SA  2 

4  4  *4.  > 

W  4*40 

6 .b4  72 

4.13b 

4.Cj9i 

b«  l»w 

6  *«  91 7 

b.4999 

;.b3  71 

o.vsri 

3.455 

0*147 

6. 2163 

€.131 

€.2399 

6. 181 

3.1462 

« • «  ts^ 

:.43:^ 

C 

b  4  b  975 

6*064 

^  *146 

t-in? 

6.131 

6.  €339 

;.l52 

4.4667 

U  «  C  t9  9 

0.43^1? 

i,.;‘.55 

:.746 

i.l5l 

C.ElwS 

;.i33 

-  •  €  £  8  9 

l.isi 

If  •  699  3 

i  *4  '•/2 

U • • J  99 

b  •C489 

.i4b59o 

b*29d 

4.1  aa 

b .19-4 

€.*33 

c.3^7^ 

w  .  13  9 

b  a  a  584 

5 • w  iTo 

•  •  «  4  i  4 

...  i.9 

4  .(.9X1 

•  . b  6C  3 

3  4  2  39 

..IS'J 

i.  13  74 

:  .;34 

i*  €29 1 

4. 139 

€.3524 

^ «  u  ta  ; 

j  •  k  4  33 

-..913 

b  4^  3t> 

4  4  3  639 

44  «66 

4*1  64 

0.i€57 

€  .135 

€.€315 

b.  159 

4 .c  965 

4 .w 

4  •  ^4  33 

b  «C  e  7<» 

J .»olS 

3*425 

#.lt6 

C.0931 

€  .1  c7 

C.  €395 

€.137 

3.2495 

^  •  4  t>o7 

w .  4 13o 

b  .I9b  A 

b  4  b  6  i  9 

3*496 

3 . 1  ib 

C.ld69 

0.133 

0.  C7o9 

4.189 

4  .2-  85 

:.W 

4.  .446 

;-.942 

C  •  Lb  C  C 

b  4  b  o2  3 

6  4  432 

b.litf 

b.46A9 

b  •  1  ^  6 

€.£391 

b* 

€.1775 

4  •  —  6  3  4 

6*239 

6  .109 

€.1955 

€.139 

€.  1697 

-.197 

4 .*53* 

u  •  w  r .  4 

CATA  Sc7 

2 

4:  4V  637 

6.214 

b.l7* 

6 . 15  75 

€  *  1  •*  6 

1.  £349 

4.2:2 

0 • 1 36* 

i  . «.  7  iw 

-.4373 

T  s  b95.C 

• « b  a  W  3 

6.225 

4  «l9o 

b.ie52 

C  .144 

€. C9l b 

b.248 

4 . *227 

k  •  • 

:..3S9 

4 • 4  65  8 

J.537 

4.173 

0.2i.99 

4  .  X  4  2 

v. 1o92 

4*214 

k.lll9 

W  •  W  7c  4 

b  •«  34b 

b  .19^ 

U  •  C669 

0 .  h64 

6  •  1  7<» 

€.2315 

€•  1 42 

€ .2955 

..C7^9 

;  ..:;i 

.•i345 

u  *169 

0  •  i.  675 

6*485 

il.i/7 

€.1932 

€.143 

b. caT  9 

DATA  SET 

5 

7J3 

4 •  .2  44 

b.;349 

*3  A  * 

L  4  U  604 

0.469 

3.179 

€.1549 

€  •14i» 

b  *  27  90 

T  *  *  .  5 

If.  w  737 

o.-icA 

b  •  b  333 

to»lAl 

b.b727 

0  «  24 0 

3.151 

0.l23b 

€.14 

b.  c692 

4.4743 

«  •  •  c  49 

b • 4  3>9 

C.1.7b 

0.6737 

3.223 

•1.131 

1  «  *3  64 

4.1  40 

1.  2138 

4.155 

b  •  16  5 

4  •  <4  73  1 

C • E  c  40 

b.4393 

b  alb^* 

J4:*752 

J.237 

3.182 

C.C9  73 

U  .1<>7 

C.  157 

4.155 

4.161 

L..  75'9 

w • %  2  33 

b. j373 

«  #104 

646757 

3.255 

0.133 

€.*€79 

i  .14? 

€.1645 

€  •  l96 

U  .157 

f  • 

/ 

b 

180 


TABLE  48.  EXPERIMENTAL  DATA  OX  THS  REFLECTIVITY  OF  POTASSILM  BROMIDE  (continued) 


' 

' 

P 

> 

P 

X 

\ 

c 

/ 

- 

DATt  ScT  5(CCUT.I 

CATA  SET 

s(COhr.) 

3ATA  ScT 

7 

OATA  SET 

4 ICOnT.) 

DATA  SET 

9(C0^T. 1 

DATA  SET 

lOtCOH 

T  *  72. C 

;.i*3 

U.133 

C  .  AoL 

3  4.3 

■..212 

J  .2673 

C.  C7- 

43. H 

:.:37 

^,lii 

g.33b 

16.6 

w  .  uh8 

o2. 2 

C  a  Sv  k 

- . w  6 dd 

k*  27  3 

-  .  .  «  - 

u  .  -d** 

32.3 

1.237 

cl.  5 

C  •  o  2  S 

(i.:7:6 

C.  C6- 

5_.i 

w  •  L  ^  3 

^..17/ 

C.ldH 

1  .2  3S 

-.1.5 

S.122 

63.1 

6  *  6h 0 

w  *-  7-,7 

-  *  k?  1 

a-  •  e 

2.--1 

.  ..  fi 

C.2id 

b.l3i 

C.23<» 

32.7 

Q.k53 

63.2 

t.767 

b.C749 

2*  k3l 

5l .  2 

w  .  ■  »  2 

:  9 

a.  •  1  do 

3  H .  3 

0  .  -S3 

67.1 

C.931 

-  *  -  4  -  3 

C.  029 

33  .3 

k  •  •  1  4 

:.l3d 

3.147 

i.l7i 

56.9 

-.129 

64*3 

C-  496 

C..52i 

M.  k4  H 

ra .  7 

-  1  4 

c » i.  fe : 

-21 

39,3 

3. 221 

-.919 

1.-  J-»9 

2.  C32 

3-  .4 

k  *  5 

DATA  SiT 

6 

si. 3 

<4  •  364 

tl.s 

C.  .939 

2.J  932 

2.  C99 

53.6 

k  .2  34 

6  2.6 

U.359 

7h.  6 

C.949 

2 .09o  1 

2-  11  7 

56  -2 

-  32 

.  :  ^  i 

©*♦  .3 

U  .  c  7 .9 

74. C 

«.925 

b  .  1  •  »  V 

k  *  12  7 

7  7.9 

-  74. 

10.0 

U  .0  H  8 

o  7 .  C 

-  •  4d  o 

79.6 

C.9.- 

;.i-h2 

-  .  1 2  c 

D«  *  6 

-  .  •  7  — 

32.3 

w.t37 

j  9 . 1 

C.673 

SC. 7 

C.c3t 

2 .1  la9 

2.  1.9 

94  *- 

...lie 

•*1.4 

71.2 

C.95  9 

65.1 

C  *354 

C.1227 

(.  C9> 

62.6 

k  •  k  il 

C.l  63 

HO. 5 

a  .c  «  C 

7h.6 

3.924 

4o*3 

w  .4  67 

0.:27S 

2  .277 

79  •- 

; .  jc7 

b.;25 

52.  S 

A  .LhS 

77,6 

4.92  4 

>7.2 

.  .  Hfc  4 

--1533 

0.0-a6 

7. .7 

k  *  1  -  3 

3  •  -  -  9 

On.  a 

1  •  a.  >  6 

7  9.2 

» .  \  1 3 

S-j.  4 

•  374 

-  .-H-a 

k.  2v4 

7  9.: 

•  i  7 

b..2 

4.129 

6C  .3 

a.'»9: 

'>2*1 

k.3-1 

-  *  1 h9h 

C.  14. 

•.  .  3 

-  a  9k; 

4  .l9o 

95.5 

4.72- 

93.2 

t' «  1 7  ^ 

k  »1 e73 

C.  C-(3 

9-  .  9 

k  *  9  J  1 

•2,  a73 

09.7 

«.295 

43.2 

3«hX9 

94. H 

.247 

k .1 7-6 

-•  2k2 

67.* 

-•7.1 

0  .  i  7  5 

o?«5 

3.H9e 

89.6 

4  •  39h 

i-1.9 

C.223 

2  .1797 

C.  (69 

99.2 

w  .  56- 

r..i 

u  .391 

91.5 

4«3h9 

liS.i 

V.212 

b  .  1  6  7  4 

k  •  c4  3 

9-  •  • 

2.4-4 

6.4?.= 

72  .  o 

2  .497 

9h.C 

llH-1 

-  .2-4 

..4.95T 

2.  164 

-95.1 

4  •  ik4 

;.i7. 

:.3«6 

7A.8 

C  .79A 

9  6.  A 

0«a73 

iiJ.J 

:«i46 

2.2966 

••  i;3 

»  .  9  •  — 

d  .b44 

i.;7; 

77.7 

y.79£ 

99.3 

4.Ch9 

1*.  -  *  - 

0,  17C 

t.^33i 

i.cr? 

11  5.  9 

k  .  .  W 

?  tt 

77.2 

4.4.3 

ill. 3 

0.232 

2 .4954 

-*  w65 

k . 7  * 

3..  71 

4  •efS 

81.4 

U.794 

•  -6.4 

0.215 

OAT.  ScT 

9 

t.3o-7 

2.  23* 

4-  a.  ^ 

-•-74 

.i.i 

: 

3i.H 

w  .78*, 

113.3 

0-164 

T  «  294-h 

k  .02-- 

2*  k<-9 

4o7. 3 

-.171 

S5.2 

w*  722 

1 2  - « - 

v-l7  4 

276.  4 

3 .1  41 

8'>  7 

1  .  OJl 

4 .w  49c 

2 . 

OATA  SET 

lb 

a.  17'- 

•  •  -77 

U9.2 

wATA  SET 

4 

C.W334 

k  • 

T  s  2ii, 

0 

wATA  SuT 

t.l  i7 

;..77 

S.  .4 

b  •  h3  b 

T  s  4,2 

w .w533 

t  •  kc2 

T  «  295* 

i 

;.l77 

92.2 

•  .3e  4 

0.- 571 

V  •  259 

4  7.H 

-•  c3*. 

99. -r 

k  .222 

14.6 

4.044 

4 .4634 

-  *  169 

29.3 

C.23: 

1.9 

0*0  95 

-.1/3 

97.3 

;.292 

32.3 

D.437 

4.0396 

0.293 

31.1 

C.  129 

—  .  4 

k  91 

j.l73 

1.297 

lt.1.2 

2.262 

Hi.  5 

0.C22 

J.vill 

2.093 

33.3 

O.C’T 

k  .b  7  7 

4  •Hi 

1 . 3. 

-.22  9 

61.1 

C.C34 

0.4613 

0.232 

35.2 

2.  kCH 

17  -4 

k  .kTo 

;.i3i 

ll-.l 

c.Z^A 

53.1 

4 . 2o3 

4 .V  629 

2.243 

34«h 

2.219 

4-  •  • 

k  .  ■  7  - 

115.3 

-  .196 

34.6 

3.297 

i).4642 

U  •  -43 

4  j  •  s 

k  *  wla 

47-3 

k  *  -  6  i 

V  •  9>V 

l2-  .H 

-.175 

36.9 

1.159 

M*aes9 

2.047 

hL-7 

b.:i4 

29.9 

b  •  -  37 

1  • 

/ 

k 
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TABLE  SO.  tyPHRlMENTAL 
'Wavelength,  X, 


data  os  the  TRAKSMISSION  of  POTASSira  »»«1DE 

W;;  Tenjeratarc.  T.  K;  Transmission.  tl 


data  s-;t  1. 
T  r 


QAT 4  S&T  3 
1  s  29B.L 


} 


} 


5.'5»2 

1 


.  m 


V- 1  ^ 

1 1-  -i  • 

iv^-3 
i  -  -S  • 

i;r.4 

i 

;i7.» 

i2  <•> 
i  •  4 


«  « 

It « '« i  * 
;.:3i 
li « 

;.^?2 
•  •  >4/ 
i.i:3 

•-.332 


i  b .  •  ** 

rf.o5'* 

i  i  n ,  '< 

.  •  o  '  5 

;.c97 

i 

t-T  c 

T  ^  35» 

w  •  b 

.  •  c  *'  3 

9  t  m* 

;  .2- 

.  .  -  .  i 

.  .  i9 

. .  r.i  i 

a  .33 

.  .  i  <  7 

V  •  S  n  . 

;.b2 

O.I.-ti 

.t,7> 

;  •  311  9 

t«43 

>g  «  H  £  4 

It .  35 

*  .5^0 

..93 

.  71 

•  *  >1 

w  •  3*  1 

..91 

:.c3 

,.n 

1.59 

i.9l 

3.1.4 

C.91 

2*;. 

S.2 

i.v.2 
in* ,;. 

^  w  «  * 

2L*3 

23,7 

26.3 
2b«b 

» << 

3. .2 

51. 3 

32,9 

33.4 
3  3.1 
33.3 
3<9.7 


C.933 
b  •  '53h 
0.3c  2 
«  .^c  i 
•  .3l5 
%  «3ut) 

Z  •  365 
i 

0.7Li 

C 

b « 

J.2C5 

<f,C59 

j.b29 


k  • 


/ 
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TABLE  51.  PEAK  POSITIONS  V*®  ^  HALF-WIDTHS  (W)  IN  eV  FOR  THE  F,  R,  M,  AND  N 

ABSORPTION  BANDS  IN  POTASSIUM  BROMIDE* 


Interionic 

F  band 

R]  band 

R2  band 

M  band 

N  bands 

dis| . ,  d 
(A) 

Temp. 

X 

max 

w 

X 

max 

X 

max 

X  w 

max 

X 

max 

3.29 

RT 

(0.630)+ 

(0.732) 

(0.792) 

(0.897) 

0.625 

0.35 

0.917-0.918  0.12-0.13 

1.080 

0.628 

0.38 

0.630 

0.631 

0.42 

NT 

0.599 

0.19 

0.735 

0.790 

0.887  0.06-0.07 

0.601 

0.20 

0.892 

0.603 

0.22 

0.607 

0.608 

0.30 

HT 

0.599 

0.16 

0.883-0.884  0.05 

0.602 

0.20 

*  Values  were  taken  from  Ref.  [69]. 


Values  given  in  parentheses  are  calculated  from  the  Ivey  relations  [70]. 


F  band 

X  • 

max 

703  d’* 

for  Nad  structure,  X  »  251  d**®  for  CsCl  structure 

*  max 

Ri  band 

>. 

max 

816  d‘' 

Rj  band 

X 

max 

884  d’- 

M  band 

X  » 

max 

1400  d* 

. 
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TABLE  52.  RSCOtmENDED  VALUES  ON  ABSORPTION  COEFFICIENT  OF 
POTASSIUM  BROMIDE  IN  IR  REGION  AT  500  K 


V,  cm"* 

X,  UO 

Absorption  Coefficient,  cm"' 

Intrinsic* 

Observedt  (Selected) 

2.990EH)2 

33.4 

2.9E-H} 

2.0E+0 

3.000E-K)2 

33.3 

2.8E+0 

3.500E+02 

28.6 

7.8E-1 

7.0E-1 

4,000E+02 

25.0 

2. lE-1 

2.0B~1 

4.010E+02 

24.9 

2.1E-1 

2.7E-1 

4.500E+02 

22.2 

6 . lE-2 

1.8E-2 

5.000E+02 

20.0 

1.6E-2 

5,010E402 

20.0 

1.6E-2 

1.3E-2 

5.491E+Q2 

18.2 

4.8E-3 

4.0E-3 

6.000E+02 

16.7 

1.3E-3 

1.5B-3 

7.000E-K)2 

14.3 

l.OE-4 

8.000E+02 

12.5 

7.9E-6 

9,000E4O2 

11.1 

6.1E-7 

9.259E402 

10.8 

3,lE-7 

1.8E-5(B),  5.6E-5(T) 

9.434E+02 

10.6 

2.0E-7 

1.4E-5(B),  5.6E-5(T) 

9.524E+02 

10.5 

1.6E-7 

2./E-5(B),  6.4E-5(r) 

9.709E+02 

10.3 

9 .9E-8 

1.5B-5(B),  6.0E-5(T) 

9.804E+02 

10.2 

7.8E-8 

2.2E-5(B),  6.8E-5(r) 

l,000E+03 

10.0 

4.7E-8 

1.035E+03 

9.66 

1.9E-8 

2.7E-5(B),  1.1E-4(T) 

1.046E-K)3 

9.56 

1.4E-8 

3.3E-5(B),  l.OE-4 CT) 

1.079€-f03 

9.27 

6.2E-9 

3.3E-5 

2.632E-W3 

3.80 

3.5E-26 

1.7E-4 

3  704E4O3 

2.70 

1.2E-4 

9.434E+03 

1.06 

3.0E-6 

^Intrinsic  values  were  calculated  according  to  Eq.  (35)  with 
uncertainties  about  llOX. 


^Values  In  this  coluom  are  the  total  absorption  coefficient 
which  are  either  lowest  reported  or  those  used  to  define  the 
constants  in  Eq.  (35).  Uncertainties  of  these  values  are 
about  tlOX.  Values  lo«fer  than  l.OE-3  carry  higher  uncertainties 
up  to  ±30Z.  Letters  in  the  parentheses  have  the  following 
meaning:  B  -  bulk  absorption  and  T  -  total  absorption. 
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3.6.  Potassium  Iodide,  KI 

Potassium  iodide  is  valuable  as  prism  material,  but  it  is  too  hygroscopic 
(being  about  twice  as  soluble  in  water  as  potassium  bromide)  rnd  too  soft  for 
field  use.  It  is  also  soluble  In  alcohol  and  in  ammonia.  Crystal  Ingots  19  cm 
in  diameter  are  available.  Although  KI  is  one  of  the  softest  rock  salt-structure 
alkali  halides,  thus  not  a  suitable  optical  material,  its  wide  transparency, 

0.25  to  50  pm,  draws  considerable  interest  in  research.  Fundamental  absorptions 
in  the  ultraviolet  and  infrared  regions,  as  well  as  static  and  high-frequency 
dielectric  constants  have  been  measured  by  a  number  of  Investigators,  and  the 
results  are  reported  in  Table  2. 

A  reasonable  quantity  of  data  on  the  refractive  index  of  KI  are  available 
in  the  open  literature.  By  careful  examination  of  the  available  data  we  find 
that  for  the  transparent  wavelength  region  the  results  of  Gyulal  [27]  and 
Hartlng  [30]  are  consistent  (with  temperature  effects  considered)  to  the  fourth 
decimal  place,  in  spite  of  the  fact  that  Gyulal  quoted  an  accuracy  of  one  unit 
in  the  third  decimal  place.  Korth’s  values  [139],  although  being  reported  to 
the  fourth  decimal  place,  are  good  only  to  the  third  place.  Data  reported  by 
Sprockhoff  [140]  and  Topsoe  and  Christiansen  [141]  appear  slightly  too  high 
at  the  assumed  temperature;  they  either  observed  at  a  considerably  lower  tem¬ 
perature  or  used  Inadequate  samples.  In  the  infrared  region,  40  pm  and  up, 
data  were  deduced  by  analyzing  the  information  on  reflection  and  transmission 
spectra.  Data  are  available  from  the  figures  of  Hadni  et  al.  [24],  Eldrldge 
et  al.  [142],  and  Berg  et  al.  [143]. 

Li  [33]  reduced  the  then  available  experimental  data  on  the  refractive 
index  to  a  common  temperature  of  293  K  and  after  careful  critical  evaluation 
and  analysis  adopted  a  Sellmeler  type  dispersion  equation  to  evaluate  the  re¬ 
fractive  index  at  293  K  in  the  transparent  wavelength  range  0.25-50  pm 

2  ,  .  0.16512  .  0.41222  .  0.44163  X^  .  0.16076  X* 

n  ■  X,^72a5  +  - -  “  +  - - -  +  +  -  ■  ~  — — — —  — 

X^-(0.129)^  X^-(0.175)^  X^-(0.187)^  X^-(0.219)* 

^  0.33571  X^  ^  1.92474  X^ 

X*-(69.44)^  X^-(98.04)* 

where  X  is  in  units  of  pm. 

I  ffSCKUli'O  FA«d[ 
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Available  data  on  the  absorption  coefficient,  reflectivity,  and  transmission 
of  KI  compiled  In  the  present  work  are  given  in  Tables  53  and  60  and  are  plotted 
in  Figures  33  to  38.  Investigations  of  absorption  coefficient  for  practical 
applications  are  generally  classified  into  three  wavelength  regions;  the  ultra¬ 
violet  and  the  infrared  absorption  edges  and  the  transparent  regions.  In  the 
case  of  KI,  much  of  the  absorption  measurement  was  carried  out  in  the  vacuum 
uv  region  for  the  purposes  of  studying  the  band  structure  of  the  crystal.  Many 
observations  were  performed  in  the  far  infrared  region  for  study  of  the  dielec¬ 
tric  properties.  Little  information  could  be  found  in  the  transparent  and 
absorption  edge  regions.  In  the  uv  absorption  edge,  early  studies  of  the  Urbach 
tall  of  KI  were  made  by  Martlenssen  [135]  and  Haupt  [144].  Later,  Tomiki  et  al. 
177]  studied  the  absorption  of  KI  in  the  wavelength  range  between  0.200  and 
0.280  pm  for  the  purpose  of  determining  the  Urbach-rule  parameters  and  finding 
the  features  characteristic  of  the  intrinsic  tail.  Through  a  systematic  ob¬ 
servation  and  analysis,  the  following  empirical  relations  of  the  parameters 
were  found 

E  =  5.890  eV 
o 

a  -  0.6  X  10'“  cm"* 
o 

hf  s*  A.  5  meV 

a  -  0.830 
so 

for  Che  expression  of  absorption  coefficient  of  the  intrinsic  tall 

a  -  a  exp  (-o  <T)(E  -E)/kT]  (37) 

o  so 


where 


as(T) 


„  2kT  ,  ,  hf 

‘'so  TT  2kT 


This  equation  represents  the  intrinsic  absorption  coefficient  for  pure  KI 
crystals. 


In  the  raultiphonon  absorption  region,  absorption  coefficients  on  the  high 
frequency  side  of  the  rsststrahlen  band  were  measured  by  Berg  and  Bell  [143] 
based  on  transmission  and  reflection  measurements  using  the  method  of  asymmetric 
Fourier  spectroscopy.  Eldridge  and  Kembry  [142]  Investigated  the  optical  prop¬ 
erties  in  the  vicinity  of  reststrahlen  band  at  various  temperatures  using  a 
Fourier  spectrometer  for  specimens  of  a  range  of  thicknesses.  Their  results 
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agreed  with  those  of  Berg  and  Bell  at  corresponding  temperature  as  shovm  In 
Figure  34  where  the  exponential  relation  between  the  variables  are  clearly 
seen.  We  found  that  the  room  temperature  data  can  be  represented  by  the 
relation 

-u/u 

a  =  a  e  °  (38) 

o 

with  =  36  cm  '  and  «  3458  cm  ’ .  Detailed  discussion  of  this  finding  is 
given  In  the  section  entitled  "Summary  of  Results  and  Recommendations". 

We  have  seen  that  the  Intrinsic  absorption  coefficients  of  KI  in  the 
Urbach  and  multiphonon  regions,  respectively,  obey  the  exponential  law.  It  is 
not  known  if  the  two  relations  hold  for  the  transparent  region.  If  they  did, 
absorption  in  the  transparent  region  would  be  negligible.  However,  at  the 
color  centers  (given  In  Table  61),  possible  absorptions  should  be  considered. 

The  Intensity  of  absorption  depends  on  the  purity,  thermal  and  irradiation 
history  of  the  sample,  and  its  physical  environment.  As  the  color  centers 
may  be  bleached  as  well  as  created  by  appropriate  thermal  and/or  radiation 
energy,  absorption  at  these  bands  varies  considerably.  As  a  result,  no  definite 
values  can  be  assigned  other  than  the  spectral  positions  of  these  bands. 

Figures  33  to  36  are  plots  of  the  available  data.  The  pertinent  Infor¬ 
mation  of  each  data  source  and  the  corresponding  original  values  are  given  In 
Tables  53  to  56.  In  addition,  available  information  and  data  on  the  reflec¬ 
tivity  and  transmission  are  also  presented  in  the  same  manner  (In  Figures  37 
and  38  and  Tables  57  and  60),  for  completeness  and  comparison.  For  the  visible 
and  near  visible  regions.  Table  61  gives  the  spectral  positions  of  the  well 
known  color  centers. 

Recommended  values  given  In  Table  62  were  calculated  from  Eq.  (38).  It 
should  be  noted  that  the  values  in  the  "intrinsic"  column  are  Che  lowest  limits 
Chat  one  can  obtain  for  ideal  samples.  In  practice,  the  observed  values  are 
generally  higher  Chan  the  limiting  values  at  low  absorption  levels.  Unless 
values  appear  in  the  "observed"  column,  the  limiting  values  are  considered 
as  guidelines  for  estimation  and  investigation. 

Although  it  was  not  within  the  scope  of  this  study  to  compile  and  evaluate 
the  absorption  data  In  the  vacuum  ultraviolet  region.  In  order  to  provide  the 
reader  a  total  picture  of  the  available  absorption  data  of  KI,  a  plot  of  selected 
data  sets  in  the  uv  region  is  given  in  the  Appendix  to  this  report. 
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Figure  34.  Absorption  Coefficient  of  Potassium  Iodide  in  the  Urbach  Tail  Region 


TA3I.E  53 

.  Si;.‘-I>L\KY  OF  ; 

Mr.ASi':;>:':ENTS 

ON  TilE  AUSORi'TlON 

COUFIClENf  or 

rOTASSICM  Io:>IUE  (W.ivfMur  utr  UtpenJenr^-) 

t>.i  c  a 

Set 

Sc. 

Ref. 

No. 

Author (s) 

Year 

Net hod 

Used 

Wavenunber 

Ranee , 
ca  * 

Temperature 
Range,  K 

Specifications  and  RenarWs 

1 

U3 

Berg,  J.I.  and 

1971 

2 

2.2Ki0'-2.28xl0^ 

300 

Crystal;  obtained  from  the  hafsNav  C’N-nical  Co.; 
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TABU  56.  EXPERIMENTAL  DATA  ON  THE  ASSORPTIOK  COEfFICIEKT  OF  POTASSIUM  IODIDE  (Wavenumber  Dependence) 
(Waveruj:2b€r,  V,  TempefaCure,  T,  K;  Absorption  Cnefficient,  ci,  cm”’M 
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2.«3>2^5  b.9H7;.*9 

9,  9..i.£*<* 

*•  •  *»23£*9 

3.3^06*2 

7, 7o2£* 1 

1*  9^6  6  *2 

i.t7':6*i 

2  a  0  9w  6*6 

1. 

3.7c  £♦£ 

2«<.oS£«5  b.o7*(.*9 

9,79(.E*A 

b.9vic*5 

£• 7e06*2 

3.7li6*l 

1.3506*2 

l.3<9i.l 

2,39;’6*2 

l.*i J£-l 

2.  'i!>2c.*c 

2.4i*#«*nt5  a.73l£^5 

^.ioSEvi. 

S.422€*5 

1.7iCc*2 

1,122E»2 

1.3706*2 

1.6936  *1 

2,3awc*2 

2.79a£«l 

2.393t*2 

2.ul9E>S  b.51lE*5 

t.baDE*< 

I«4l3£*2 

1,33C6*2 

1.9996*1 

2.32,2*2 

3.9316*1 

f 

1.  ir-.t*’ 

1 «  HSc.  *  5  a  .  2o«  c  ^  9 

OATA  SET 

(» 

I •4426*2 

1.7736*2 

1  •  7.66  6*2 

3.  SUi.i 

2, 4., 6*2 

4,7906*1 

c«b3*£** 

1  a  ob7  c 

L«99a£»5  o*U7a£^9 

T  a  c93«u 

l«<32<i6*2 

2.23V6*2 

1 »  7c  iOc  *2 

4.3656*1 

2.e3l6*2 

7 . 24>%6*1 

5.^3^i*5 

1.590£*2 

2«d34£*2 

l.b30£*2 

5.3396*1 

2 • lie  6  *2 

> . OV  w 

1.2lb£*£ 

I«d5b;.»S  &.B53£*9 

h,5CS£*h 

3  a I6O  c*3 

l«5bCE*2 

4.bT7E*2 

l.£bQE*2 

6.9116*1 

2, e  5a6*2 

1.3*«96*0 

.>»  ■  27.£  ^  1 

1  •  «i3l£  «  c 

V*775=-*5  5*b9dt^5 

%.SbH£e<» 

2*b30E«l 

i.64«.e*2 

3. 93l£*2 

l.b4;<6*2 

1.1226*2 

1*99&6*2 

l,939£*fl 

I 


I 
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TABLE  Si.  V.Xr'rRIXENTAL  DATA  ON  TAl  ABSORPTION  COEFFlCIENr  OP  FOrASSiO;  IODIDE  (K’avenusber  Dependence)  (cencinuei) 


3 

V 

■u 

- 

.1 

V 

a 

V 

Ct 

V 

d 

)ATi  i£T 

7(C^•^T,I 

DATA  S-r 

9(2047.  1 

34  72  Sz  T 

IJtCDNr.) 

OmTA  set 

IIICONT.) 

DATA  S17 

12(C0^7.I 

QA7A  ScT 

l3  (CC‘«T. 

4.'«63£»4 

s.3c5*  *3 

4.227c**. 

5  .  D  57  c*l 

w  96t  *4 

5.4CI.C-1 

3. 9i5£44 

3.3fidi-l 

3.  7M7i.4M 

2.724t-l 

2 • o7  9c  43 

H, 225c*4 

3. 75mc-1 

4. liifc-1 

3 . Jl3a  *4 

'  •  1 195.  -i 

3. 73m1 4. 

2.2‘.9£-l 

3.3S3>*y 

1  .q75;  ♦  j 

3.4’o£«1 

4.  C  5  7£  ♦•* 

3.9u4i*.. 

2. ilSc-A 

3.7  isc.  44 

1.037C-1 

.  7  •.  *  i  •  1 

1  * .6  7c  4  3 

1.9ois.-i 

4. .  7  9£4.* 

3. 5i9t»l 

3 . 59  01 4m 

2.0  921-1 

3.64MC44 

A. 3011-1 

a.  57it-l 

•*.  i  9ii  •  •• 

l.493fe»l 

4.2b3c4H 

2. 6m  bc*l 

3. d93t44 

2.2491-1 

/.7. L 

5  .  ••  35  E*l 

7.3-.56-1 

4,lo5e44 

l.iJZE-i 

4.2hSC«4 

1.9M5t*l 

3.903144 

2.4)61c-1 

S*IA  S£T 

14 

4«4£2c^4 

b.l391*l 

*».lv9£4i. 

l«0l4£«i 

1.29..E*! 

3.97714m 

l.45e>£-l 

T  X  299*0 

4.074C*! 

'♦*Hi5c^4 

6  «  A3dc  *  1 

4.  129£4** 

7.4**7e«2 

3.97ac>« 

1*4  tbc-1 

^•4d2&*4 

4«‘'f'bt-l 

4,  lv9t  44 

d.3;8£-2 

3.999k  44 

l.M9bt:-l 

3 . 0om  c  44 

l.S.ti*! 

*  •  9  59C45 

9. Iw.c  45 

:iTA  3iT 

0 

4«i9>*t*H 

d.lcBc^c 

3.93ie44 

a. lc6£*2 

3. 3»5i»a 

i.bl4t-l 

*  .  0  A  9&  49 

7.9.w£45 

2. 979i.-l 

*♦«  •  7o£  4-4 

a.iao£-2 

3  «  9o>c44 

6«ibb£-2 

3 . d3*c4M 

1.10C£-l 

A. 774445 

7.4wm145 

%.335c*4 

2.9^7i-l 

4.vb.C4H 

9.333c*2 

3.  94>.£  *4 

6.eM7c*2 

3.aiS£44 

0.954£-2 

X.  73»c.*S 

0.2.ic45 

«  •  o««2  L  ^ 

5.  9  ^  ki 

4. 3  7c£  »  4 

c.l55t-l 

4 . h  ^7  £  *4 

b.9a2E«2 

3.933C44 

r.76t£-2 

J»  0m1c44 

9.£a7£-i 

1.71.145 

9.9;0£4S 

7. 95^  £*« 

<«•  390144 

< . i39c»l 

4.*f3.£44 

o.«23£*? 

A • lb9.45 

a*  9.1,1 45 

•«  •  6J9i 

^•33**e44 

i.-iric-i 

3ATA  StT 

u 

DATA  S£T 

13 

l.e45£45 

0*44  .14$ 

4. 3.5i»i; 

4*3’*Cc44 

;.7i4fi 

OATi  S£T 

11 

I  «  <.55. i 

r  •  S9i.M 

1.o2Ac49 

7  »  4w«f£  45 

••  *02 

5. 3-7t*; 

«*.  3i5c4** 

1 « 57  dc* 1 

r  «  397.1 

1.5974.45 

9.M..C4S 

i. 

H.327a4. 

4.L77£44 

1.6t2c4i 

3. 94m£4m 

1.9w5c4a 

1.991145 

l.W9.C4b 

3.J57£*, 

i:  U44 

:.5.7£-1 

4. il9c44 

1.9:4£41 

4.;74£44 

1.77l>tH 

3.94.£»4 

A.5..C4A 

•.»45c4» 

0 . 4. .C  4> 

'••OCwi** 

2.455c»« 

<««2i7£44 

1  .hEoE  ** 

4.213-44 

C«*93c41 

^♦47it44 

1.334C41 

3. 

1*  2471 41 

1  *  932c  45 

7.6..C45 

3«6«5£^A 

<f.fc73c44 

1.2h2E«1 

4. 2;£C*4 

1.7l«E»X 

4«4b6t  44 

1.3ia<.4l 

3.912144 

9.5 ioc  41 

1.9. .4.45 

b»6.Cc4S 

>«•  el 

2.2i5c^*. 

4*292c44 

4. Cv  5E*4 

l.55b£4i 

4.*o££4h 

l.l9l£»l 

3.910144 

7.90C£4|- 

1*mc7c4> 

0 • *..£  4S 

2  •  5>*7E*  w 

4,2:5E44 

1.219£4 1 

4*CS7c44 

9.294C4L 

3.9<r5£44 

b*5 lot  40 

1.379£4S 

6.i;S£4S 

JATA  icT 

Iw 

4. 190C  44 

i.i73e*i 

4.*5lt*4 

«. Jjbk«3 

3. 9vo  c  44 

b.  14<i  c  45 

1 .3m7c45 

b  .7  bk£45 

T  -  Cfi-S, 

•* 

4.i97£44 

1.vS7E44 

4 . at 4 ♦ 

r.2iit4C 

3. 

b.'JZCiaC 

1.315145 

7.4,i£95 

4.192c44 

a.7ia£*(i 

4.  v36c44 

5. 9w  ac4fc 

3. 965t44 

m.c40c  4^ 

1  .6  7  MS.  45 

7.4:C£45 

-  •  9  ^  Bi  ♦  J* 

4  «  wl6'>  >4 

2  •  ^  32  c  4 1 

4.  ld<C44 

0.223E45 

4.C29t44 

4. 706E4C 

3.377£»4 

3.C31C4* 

M •<  Jmc  45 

£. 5..C  4> 

L.  S4h:.*4 

1 «  A  59c 

4. 3a2£  44 

1 • 533L  4  1 

4,i75c44 

$.XX2c*C 

4.  «23c44 

4. 305145 

3. 9o7c  44 

3.l9ec4c 

1.21.145 

b*744145 

4, 9  f  7i 

9.375E-1 

4.3.JC44 

I.l>f3t41 

V. io2c  *4 

4.iiaE4u 

4. •I5t44 

3.93a£40 

3 . 6bC  c4<t 

2. 7  19C4^ 

1.194c45 

0.3.wC4S 

4 , ♦•• 

7w79c-l 

«*.3*'«»44 

6  .  •«  7c  E  4  J 

4 • l5  dE4  4 

2.793t4« 

4  •  .^4  tc.  44 

2.650145 

3.055144 

E.*.  }.£4m 

1.153145 

4.bdC£4S 

_  j 

7.2..<.fc43 

4.149-44 

2.;23C4C 

3.990e44 

2*37rc46 

3*  9«*51 4 4 

1. 9a5c  40 

1  •• l3c  45 

5.132e45 

-•349i*4 

5.5«3C*1 

4.29  JC44 

4.3531413 

4. 14wc4h 

1 . 7vo£  4v 

3. 99vc  44 

1.0v3£45 

3.939E44 

I.b22l40 

l.M  73c.4> 

5. 14m£45 

4.  £.  52c  4  4 

3.373145 

4. 13cC  *H 

1.459E41 

3.9a5e44 

1. 5b3t4  5 

3. d33c44 

1.4i*^c4h 

1  .M  32£  45 

4 .9.4  £45 

DAT*.  ^ET 

9 

4.129c44 

l,549c4C 

3.97oc44 

1.343c4m 

3 . 02'*1 4«. 

l.U9ot4., 

'9.750C44 

3*  w. .c  45 

T  *  155. 

4. 39.C44 

1.37(»t»J 

4.123E4«» 

1.136e*C 

1.143145 

3. 4l7£»b 

9.772fi 

9..^13£4m 

>. 3w  3c  *5 

4.25eE*4 

4. 11  Sc  44 

9«b3a£-l 

3.9bw£44 

i.i.asb>a 

3.  J13£44 

0.2  1m£*1 

0.3 16c44 

7*34m£45 

A.  547£  »1 

4 44 

a.395£*i 

4.ii5E44 

« .7iae-i 

3.952£44 

E.a'.rE-i 

3.I9SC44 

b.O01c-l 

7.023£44 

9.A.ae<s 

1.27ie*l 

•*»2*.9C44 

7 .913E*! 

4.14b' 44 

7.34;e-i 

3 .944C44 

b* IdSc-l 

3.702C44 

b.asic.-i 

7.  5  01C.44 

«.3«m£*5 

9.d;7£^C 

4«237c44 

b.Slbf  1 

4. Ito  e£44 

b.792£«l 

I.9JiE ♦* 

5.  3  74,1-1 

3.7o9£44 

3.704£<-1 

7.Ulbc44 

5*«irf0£45 

4.^73£*4 

7 .  «<»7 c  *  u 

4.237c4^ 

4./64£*1 

4.w9e£4<» 

5#8d9£-l 

3.933£44 

4.4Cbl-I 

3.  75b£4<. 

S.4e3£-l 

o*o9'.c4m 

5.54a£4S 
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TABLE  54.  EXPERIMENTAL  DATA  ON  THE  ABSORPTION  COEr'rICIENT  OF  POTASSIL'M  IODIDE  (Uavenuaber  Dependence)  (continued) 


•J 

::i 

V 

Cl 

V 

■'A 

OAT  4 

ItlCONT.) 

OATA  S£T 

15(C0NT«I 

DATA  ScT 

16CC0kT*I 

5.6a3c«5 

•••5li£*2 

!•  0  wuC*  2 

3.9lC£42 

9.39t;£-2 

4  *53  4C*2 

7.54i;E-3 

3«  96Lc  *£ 

3.96;£-3 

3. 

b«i0)£*5 

4«6dJ£*2 

6«743t-5 

H<  35C£*2 

4.2-»Ce-3 

0.  p.:6:*4 

o.9.n  ♦S 

••«33.»c«2 

fc.33;L-3 

4.2C0£42 

3.^23£-3 

«  a  5  5  i  *  V 

6  t  byj  t*b 

‘••95jc.*2 

4.54i.L*3 

4427l£42 

2a2B3c*3 

<)•  1 .)  £»5 

DATA  S£r 

16 

d-7:3t*5 

T  -  3  '.  .3 

2.7;,t*5 

•••75  8t♦^ 

C  ai  •3C*5 

2*42Jc»2 

9.230£-1 

‘••b'JPi#*. 

d.4«;E*5 

2«5>*0c*2 

b  •  2  aL  i  *  1 

••  •  54  ii  ># 

3«  b»3c.»5 

2,39at*2 

3  •  t  •  1 

i*  J  ;.*5 

2,b724*2 

Ca'JPwl-i 

2«7LaS>^2 

4  •  1  lb  c*; 

2«  7^wi^2 

*JATA  S£T 

L5 

c  •  d<*  C&*2 

1.34».c.-i 

T  *  3.*.. 

2.i>f«£*2 

i. ••:.£-; 

2*9;j£*2 

2. 

3*o«34^b 

2«4iJ4*2 

b • v3w  t  *2 

i 

2.'93.e.*2 

fi  •  3 3^  t  *2 

£  *b*jL,*Z 

*4 

3.^14&*2 

3«mL«c^2 

‘••575t«2 

L.oJu.Z 

i««53C.*2 

2«9«iw4*e 

3«A42&^2 

7.2L«fc-2 

s . ;  3 ;  V  •  i 

7«d-*jc*i 

i« IbvL  *2 

; adPwt-l 

w'».7w4^2 

e« 

3.1i.c*2 

i.«i:l-i 

3#  iWfc-i  *2 

3.2;4:.*2 

1  #27«t-l 

i  •  iZ  y  z.  *  Z 

4. 55w  t-* 

3aC3w&^2 

3.42ui»2 

2.67:i-l 

3a343'.»2 

1 .5lLt-l 

i  •  5**  J  i  •  2 

2. 2  3.C-L 

3,35.*«'*2 

7.2iMt:-2 

J.53Di*c 

3«424£«2 

l«2di.c»i 

3*  7dii0 

l«2i:£-l 

3  •  *2 

4  •  3bv  i*2 

3*63w* #2 

7«  b  9 j  £“2 

3«9LJL*2 

1«32<.L-1 

3  •  e3.»Z  *2 

5a79;£-c 

3  •  5*»  *  2 

3,46t£-2 

5.^7. £-2 

3»59au*2 

5.-a5i£-2 

‘.•L2wi*2 

4.37it-2 

3*00  'mS.*Z 

l«9o..e-2 

2.  9-*J£*2 

3«71 3442 

5ad5Cc-2 

2.2i;£-2 

3.76J£*2 

l.ldCC-2 

••.3c3c»2 

l.574t-2 

J •dlu£42 

2.476E*2 

•*•  ‘•i.C 

i.J33c-2 

3«Bb3fr42 

7.94eb«2 

I  • 
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TARLK  55.  SLMM,\RY  OF  MI.ASURl.:n.NT  CN  THI.  USORPTIOY  COCmClLNT  OF  POTASSJL'y.  (Ti. r.i Uirc  DcpL-ndcnci  ) 


L)..ta 

Set 

No. 

Ref. 

No. 

Auti 

lor(s) 

Yc.ir 

.Metiiod 

Used 

Vx'ov.'nur.bcr 
F.inr.c, 
cn  * 

7c“i>cr.icuro 
R.'^ngo,  K 

Specif ic.Ttions  and  Remarks 

1 

43 

Stolen,  K. 

.  iind 

1065 

T 

31.25 

&3-300 

Hi(;h  purity;  single  crystal:  ^rown  by  the  Dridgman  method;  plate 

Dr.'tiiiifcld 

,  K. 

specimens  of  thicRiicss  fro^  0.5  to  25.0  ff.n;  nbsorptio.'t  coeff iclc.-ics 
directly  determined;  data  extracted  from  a  figure. 

2 

43 

Stolen,  R. 

.  and 

1965 

T 

20 

162-300 

Same  as  above  except  for  a  longer  wavelength. 

Or.'insfcld 

,  K. 

TABLE  56.  EXPEKL'rEMAL  DATA  OX  T:IL  ABSORPTIOX  COEFFICIENT  CK  POTASSIIJM  tCDIPE  (Ter-peracur^  !>e:>endence> 
(Wavenuaber,  nj,  cq”*;  Temperature,  T,  K;  Abaorpcion  Coefficient,  cm 


T  a 


DATA  %iZ  I 
'^  =  ^  *  I 


iZ.4 

3«  ^lii£*2 

•* .  3  7  5  ■:  *  2 

12..- 

i»o*f 

lul.a 

1  '•  •••  .< 

i*  5;££*3 

2w  6*  & 

l*bb‘.te3 

222* 

L,?i7£*3 

;.539£*3 

fc  3  9*  ^ 

2.27ii*3 

3a  w  •  b 

2.62U*3 

OATA  S£T  ^ 
vs  2«9»«.£** 


i«3a«&^2 

1  7o*  c 

*• 3361*2 

1  9^*  a 

2  A  a  •  U 

i.iiSefi 

3.1.5£*2 

2a9a  a 

J.97lL»2 

297.3 

3.*73£*2 

&.  c  7  •  a 

•••J37s.*2 

s7«.  a 

a. 73ac»2 

t  6  a  .  w 

9.2.I£«2 

^9  2.  J 

9.oa9C*2 

296.  a 

9.9«2£*2 

3C0«  4 

o.  3ifiC*2 

O 


TABLE  57.  SU»>RT  OF  MFASLREKESTS  OS  THE  REFLECTIVITY  OF  POTASSIL’M  TODIOE 


Djta 

Set 

No. 

Ref. 

So. 

Aechor(&) 

Year 

Method 

Caed 

Wavelength 
Range ,  un 

Tenperature, 

K 

Specif lc.it ions  and  Rexarks 

1 

143 

Serg,  J.I.  end 

Bell.  E.E. 

1971 

R 

47.34-218.8 

300 

Crystal;  obtained  Iron  the  Karth.>w  Cher.ical  Co.;  lapped  and  polished 
plate  speclncns  of  ubouc  1  ca  thick;  reflection  spectrus  obtained; 
data  extracted  froa  a  figure. 

2 

123 

Blechs<.halde,  D.  • 
KlucLer.  R. ,  and 
Sklbovski,  H. 

1969 

R 

0.035-0.099 

293 

Single  crystal;  provided  by  Earl  Korth,  Kiel,  Cernany;  freshly 
cleaved  apecinen;  near  normal  rki lec t ivl ty  scasured  in  vacuua  for 
polarized  light  w.th  normal  of  the  specimen  lying  on  both  sides  of 
the  incident  beam  for  increased  accuracy;  data  extracted  from  a 
figure. 

3 

no 

Baldlnl,  C.  and 
Bosaechl,  B. 

1968 

R 

0.124-0.243 

300 

Single  cryste);  specimen  with  cleaved  au.'fjce;  back  surface  of  the 
specimen  created  with  an  emery  cloth  to  reduce  the  reflection  froa 

Che  back;  near  uornal  reflectivity  obtained  with  speciaen  lo  vacuaa; 
data  extracted  froa  a  figure. 

4 

no 

Bcldint,  C,  and 
Bosacchi.  B. 

1968 

R 

0.124-0.243 

55 

Saeic  as  above  except  at  low  teapefatura. 

5 

146 

Baldlnl,  0.,  Boaacchl* 
A.,  and  Rosacchi,  8. 

1969 

R 

0.198-0.216 

6 

Cleaved  crystal;  sample  geometry  and  origin  not  specified;  near 
normal  incidence;  data  extracted  from  a  curve. 

6 

138 

Pecroff,  Y.,  Pinchaux, 
R. .  Chekroun,  C. , 
Balkanski,  H. ,  and 
fCanlmira.  H. 

1971 

R 

0.209-0.213 

1.8 

Single  crystal;  specimen  cleaved  in  liquid  helicm  to  avoid  surface 
contamination;  near  noraal  reflection  apectrua  cbtained;  data  ex¬ 
tracted  froa  a  curva. 

7 

147 

Roesalor*  O.M. 

1967 

R 

0.110-0.248 

298 

Crystal  speciaen  cleaved  lo  air;  exposed  to  atmosphere  for  2  minutes; 
near  normal  reflectivity  acasured  in  vacuua;  data  extracted  froa  a 
curve. 

S 

147 

Rocssler,  D.M. 

1967 

R 

0.110-0.248 

77 

Sane  ms  above  except  at  a  low  temperature. 

9 

148 

Weeks,  R.P. 

1958 

R 

0.201-0.253 

93 

Single  crystal;  cleaved;  near  normal  reflectivity  measured  in  vacuum; 
data  extracted  froa  a  curve. 

10 

149 

KuCo,  R>  and 

W.iC.inabe,  H. 

1968 

R 

0.165-0.248 

298 

Single  crystal;  grown  from  the  melt;  2  nn  thick;  freshly  cleaved  In 
air;  near  normal  reflectivity  measured  In  vacuum;  data  extracted 
from  a  curve. 

n 

84 

.Nitsuiski .  A.  and 
Yaixida,  Y. 

1962 

R 

59.9-149 

300 

Single  crystal;  near  normal  reflectivity  measured  in  vacuum  with 
aluoinua  mirror  reference  standard;  data  extracted  from  a  curve. 

12 

149 

K.<to,  R.  and 

V.itanabe,  M. 

1968 

R 

0.165-0.248 

298 

Film  specimen  deposited  on  LiF  substitute;  near  normal  ..eflcctlvlty 
measured  in  vacuum;  data  extracted  from  a  curve. 

n 

iSO 

Vishnevski,  V.N., 
Scefanskl,  I.V., 

Ku^pk,  M.P.,  Kullk, 
Z.S.,  and  Kiillk,  L.R. 

1973 

R 

0.154-0.239 

298 

Single  crystal;  grown  by  Kyropouloa  method;  near  normal  reflection 
spectrua  obt.iined;  data  extracted  froa  a  figure. 

/ 
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TA8LE  57. 


SL-MM\RY  OF  MEASURDIENTS  OK  THE  REFLECTIVITY  OF  POTASSIUM  IODIDE 


(continued) 


Data 

S«t 

^io. 

Ref. 

No. 

Author (s) 

Year 

Method 

Used 

Wavelength 
Range,  Ua 

Teaperature, 

K 

Specifications  and  Renarks 

U 

142 

Eldrlge,  J.E.  and 
Kcmbry*  K.A. 

1973 

R 

62.5-333.4 

300 

Crystal  specimen  cleaved  in  air:  exposed  to  ataosphere  for  2  minutes; 
near  ooriral  reflectivity  measured  in  vacuum;  data  extracted  froa  a 
curve . 

IS 

126 

Philipp,  H.R.  and 
Chrenrelch,  H. 

1963 

R 

0,053-0.653 

298 

Single  crystal;  near  normal  reflection  spectrum  obtained;  data  ex¬ 
tracted  from  a  curve. 

i6 

25 

Hadnl,  A.,  Claudel, 

J.,  KorJot,  C., 
and  Strlncr,  P. 

1968 

a 

42-196 

290 

Single  crystal;  high  purity;  reflectivity  spectrum  of  15*  incident 
angle  obtained;  data  extracted  froa  a  figure. 

W 

25 

Hadnl,  A.  et  al. 

1968 

R 

42-600 

ao 

Same  as  above. 

]8 

25 

Hadnl,  A.  ct  al. 

1968 

R 

38-195 

4,2 

Same  as  above. 
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**7.  3 

5^.  7 
>-  »  “* 
S3.^ 
59.  *J 
57.: 
5t  •  9 
y?*  *3 

b*.  .  > 

On%  ^ 

dV*  3 
ol*  « 

b  «  •  9 

9  <  •  1 

'  tf  .  O 

il,  i 

O^a  • 

S5a«» 
o9«  t> 
64.  J 
7j.I 
7t,? 
73.  3 
7-.^ 

73.6 

77.1 
75.  6 
9..1 
il.w 
5<..  1 

87.1 
95.  % 

89.^ 

9ia7 

9-.S 

96.7 
99.6 


•  a.  5*3# 

«  «  .  >95 

4  1  7 1* 

•  ../«» 
aa.  73 
«.140 
-.115 
-.153 

V  .116 

U.W33 

391 

-.’i: 

j  •  75  7 

3  a  759 

;.75i 
C.753 
3.77b 
3  .btS 


TA3U  35.  ilvPilRIMrNrAi  DATA  .C  Tri£  RE^'LECriVITY  OF  PCT.XSSIUM  lOL/ITE 
ili.velfer.s:h,  ‘.  ^n.;  Texporaturc,  T»  K;  IcrCivl  cy . 


X 

- 

A 

0 

CA1A  i£T 

I  (COM.) 

Jir«  S£f 

2  ICOnT.) 

data  set 

2(C0NT*» 

DATA  SET 

3(Cu<r.l 

j..rA  set 

g  <C  Cn f 

u.5?l 

i.-<.72 

U.157 

J., ili 

0.435 

4  .1 

;.  £i*.. 

1.  141 

4  •  y  82  a 

:u3.«. 

.  .  *.5  L 

J  ..*.73 

0.196 

0  .  g94l 

C.431 

g.194 

g.  2c  .0 

g  .  .  rfc  5 

i-5.7 

u  ..is 

1  •  .  i  5 

W.233 

u  .9  i-.. 

1  •  34C 

4.1-55 

. 5 

..I*. 

•  .  .  5  ^  g 

• .  i 

3 . 4**  T 

-..277 

0  .E-b 

b  .1  86 

4.  ic  ■>  > 

.  .1*3 

g  .  .  5  I  0 

U.291 

C.437 

1 .. 945 

S.335 

4.2C2 

t.  15*.  5 

i  .  1  vg 

t  .g  6  5  9 

115.  ) 

m  •din 

g  .0535 

S  •  l9*. 

3.ig£H9 

0.324 

4*  I*..  4 

u  •  1*5 

•  .  w  di  r 

i:-..6 

w.^31 

V  T  •'*  ■ 

^  .13  -0 

C 9e2 

0.347 

C.2.9 

b.  ;J»4 

».  l-gc 

.  .  b  ’  .  ♦ 

a.^j7 

J. C6i7 

J.192 

g.«.993 

6.497 

l.2li 

4.  gg  »  9 

U.147 

.•>*733 

,  -196 

C.^525 

3.235 

C.213 

4.  .93  0 

-  .  mf.y 

b  a. e3> 

i'*7,J 

9.191 

data  set 

3 

w  •  2 1. 

4. 1  5 

g  a  .  9  J  3 

l'>3  •  Q 

;  .131 

<..•541 

0  .loo 

T  *  3l0. 

C 

4.217 

4.2229 

..Hr 

4 . 1  ■  :2 

g  .  %  69*  3 

0.161 

i  .219 

*•  :c3*» 

b .  I:.! 

•  *g  T  95 

159.7 

w  .  g69  7 

a. 175 

2.124 

t.  I'.SJ 

4.221 

W*  3b7o 

4  •i‘,i 

4  a  1  .  g  • 

0.174 

0.l6b3 

0.195 

0.12b 

C • lb©7 

1 ^  > 

V.  2***  9 

»  t  •  5* 

g  a  b  81 6 

iib.a 

b  .166 

•..^576 

4.466 

3.125 

4 . 1624 

g  .bi-r 

v.it/r 

..159 

0  .g  7  5  0 

0..633 

0.367 

e.i9i4 

C.bi. 

4.  1095 

r  .  1  >  0 

4 .g03& 

c^rA  ax 

g  «  j55o 

o.;34 

t.:v/V 

4  .bJg 

C. 15>9 

<k  •  157 

3. ->73 

T  a  ^  93. 

«  •  : 395 

4.370 

0.132 

1.19?/ 

k. j»»  * 

i  .  l;7 

g  •  «  A  **  3 

4.415 

3.135 

4 .1799 

4.196 

•  a.  5c  3 

•.w35b 

0  «l9o 

J  « g  eg9 

4.201 

«.i3e 

4 . 15«.2 

g  .  lOb 

g  »  b* «  g  3 

371 

..ijt 

g.gc;9 

i.zix 

0.142 

6.1927 

data  set 

0 

g.  I02 

g  .4  0  7  9 

...376 

1 . 1  **  3 

g  .«ol2 

Q««*d9 

0.1'«3 

6«1<76 

T  >  >>>C 

■ .  loo 

6.g52g 

C.l3e 

<4  *-4Cdj 

0. 396 

3.1«»p 

4  •I'.le 

4  .  1  00 

4  a.  •dgl 

1 .«  623 

3.367 

g  .i5v 

6.1540 

1.12'. 

..  (91*. 

g.  Io7 

S.1373 

g.gr33 

•9.1*5 

3.161 

4.15  59 

4.125 

4.t9r  7 

b  .  lo  ^ 

g.22>9 

..w39^ 

«.115 

1 .  C  c  J  5 

3.131 

3  a  4  5<. 

4.1559 

4  a  1  Eo 

0. ;  3«( 

b.  Xti 

4  *b  .g 

g  .vCJ*? 

U.122 

V  •  1 5b 

« . l5o5 

(.23  a 

b  *  1*  >  « 

•  •  bOf 

b  C  9  s  3 

m.13  3 

« • 1 660 

C.131 

0  .1  bl 

4. 1545 

8.:  27 

4.  I4  0  • 

g.  *7. 

g  •  •  •  2  i 

^  .I**** 

} « lc72 

0.1..2 

0*169 

C.1439 

4... 5 

l. 4 

b  •  1  7  • 

•  ••  fc  5  ^  * 

0.  l5v 

C  • «,  6  9  5 

0,155 

2*100 

4.  1324 

V  .129 

t. l!4? 

4.  l^-* 

J.’Jg* 

3.175 

O.ltS 

4.  144  9 

4  .l'>« 

3.1324 

g.  1  77 

C-l"5* 

^..195 

..;7i3 

3.199 

0  .ItO 

0.1742 

i  .122 

4.1224 

g.  177 

-•199a. 

C .«  740 

g«237 

:.i7g 

4 .4 1 

4.123 

0.  i3*  9 

«  a  a  Ab 

g  •  J  s  •  g 

,  .w753 

g  «  hi  g 

g.i7i 

6. 22  75 

I,.b3} 

«•  1311 

g  .  1  6  & 

b • 9  g. 2 

0.C73 

0.4**H 

0.172 

3  •  2'.lg 

4  •l3>. 

(.  1319 

4.152 

A. 3177 

1.297 

g  .  g7u7 

0.437 

3.175 

4.2466 

C.135 

6.  l3g  g 

O.li* 

(a.'Ull 

0.y773 

3.39b 

3.177 

4.24bl 

0  .130 

£•  3lo3 

b.l55 

4  *3  973 

0.296 

;  •;r42 

0.359 

3*1 50 

(..<^93 

4.  •gO'l 

b  •  1 5o 

b .3776 

0*4793 

3.393 

0 .466 

4.3495 

u.iir 

4*105o 

4  a  115 

g • 2  7i 7 

a*«<*or 

0.419 

1 «  4  5*  b 

0  a  '•33 

o.gbb 

0  .  99  4£ 

g  *  1  *« 

4.  C953 

g  a  190 

3.i2**4 
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TABLE  58. 

EXPERIMENTAL 

DATA  ON  THE 

REfLECTD'lTY  OF  POTASSIUM 

IODIDE  (concinu 

lOd) 

X 

0 

\  - 

A 

.X 

Jifi  StT  •»(C0nT,I 

gata  set 

StCOKf.) 

data  set 

6 

OATA  set  61CUNT.) 

DATA  Sf.T 

KCOMT.I 

OATA  StT 

d(ccHr. 

T  =  1.8 

:.i 9^5 

3.201 

C  ,1  3>« 

U.211  L.81.6 

L  .189 

b.3-,A 

5.1 06 

C.lIO 

d 

-w?5h 

w  «  ^  J  « 

«.  ,1>,2 

J  •  2b  9 

Q.Slb 

3.211 

0.195 

w.  23 1 

• .  lc8 

4  .252 

»  «  .O^w 

a  .2w^ 

w  *122 

u  .  Z.  9 

3.52b 

O.Zil  1.764 

.  .197 

C.  17* 

b.  I7i 

•  .395 

-.;99 

W  •  «3  H 

k  ,  2  w  i 

«i,1.4 

w,2l0 

3,564 

u.2il  C.TLu 

(  .CmC 

w  ,  IV  1 

.  .173 

•  .  3 1 0 

«•  •  d 

«/  •  «  0  J 

3.2-, 

k  .j?-* 

3.213 

3. 5do 

..ill  1.735 

b  »  C  ll 

4 .  13  3 

b.  1“' 

V  •  2  r*. 

4 . 2i.5 

W  .391 

.  .  2lv 

3.630 

4.2i2  ,.7 IL 

5.213 

•  .  ,91 

•  .IT? 

4.33-, 

0.217 

;.u26 

0.21b 

C  .  61 9 

D.2ia  ;.e&S 

4.216 

C.  112 

..  idb 

3  .<*24 

Cl » 

i,2C7 

3.k2i 

V-  .  2  1 2 

3.533 

0.2l2  l*.e73 

0.222 

5.  35-* 

b  .  1 8  3 

S.37S 

..2,7i 

u  •  2  •  d 

C  • « c  3 

3,413 

ii  ,  b>  w 

a  .2iZ  C«o43 

0  ,227 

b  •  2l  7 

4,  180 

u » •*<«• 

«i«<gd 

V  *  1  29 

b  .  009 

0 . 2l2  L .60  9 

0  ,23b 

4,  182 

..l3i 

•  .299 

-j . . 

J  •  7l  **1 

3,2,9 

w  *,  <»  c 

L,2-.i 

0.O7  7 

0.212  0.986 

J.234 

17, 

4 » 19« 

b  .2,9 

j.2:£ 

fi.r^ow 

«,2Jd 

«  ,  i  0 1 

u.ZiS 

:,o47 

4.2i2  L.949 

•  .c,  2 

»,173 

b  •  1  55 

4 .2 .5 

»  *  J! 

:,2.;3 

,,29, 

.  *  313 

:.e93 

1  .Zl2  C .516 

C  .2-*  9 

>..147 

• .  2.  - 

•  .  1  3  5 

« •  fc ;  *’ 

w.  2t9 

w«'*2e 

i.Z-.i 

a,7b3 

•■.2  43 

b  .  2»  5 

«,22<«9 

3.2i9 

^ ,  5^2 

U.213 

9.706 

oit4  sex  r 

DATA  SET 

d 

w.  2,9 

.  .-52 

a.^23 

3.193^ 

3.2,9 

0.639 

*» ,  Zli 

<4.719 

T  *  3b  3  .O 

T  »  77.3 

b.21. 

b  •  *  >8 

i  .  22  4 

3 

J.2l^ 

W  ,  94  7 

.«2l3 

b.7,C 

•  .2.b 

J.?98 

7TTj”& 

3  •  *  «  3  9 

3,211 

-.727 

b.210 

C.780 

3.11..  C.162 

C.ilb 

b.  197 

21b 

5.162 

;,;3:5 

.*•  21. 

:.7r<, 

»  •  7  9  6 

••112  w..«2 

i  •  1 1, 

•  •  18» 

•  .21>s 

i.iZZ 

,«2  I4 

3.8^1 

3.2l.» 

V.730 

b  .119  w  «lc2 

4  •  115 

b.  l9o 

••• 

•  •  ,  •  • 

.):Ti  5-:- 

r  5 

..i;. 

2  .82  7 

3.791 

b  •  1 1 7  b  ,  lb  6 

4.117 

,,217 

b.  227 

w  .l7e 

r  *  3 

3,211 

«  •  9,b 

4 , 2 1 ; 

3*  saZ 

C.ll9  C,lco 

b  .118 

4.  Z5j 

b  •  T  3  6 

...  08 

u,  2li 

0,878 

«i  *  2li 

0,61h 

u  . I49  <^  .24  8 

b  .l2. 

25o 

b  .2^2 

£.17-* 

Q 

3.21. 

; ,  «s.  7 

'**211 

0.926 

3.129  0,224 

3.122 

•  •Zb. 

1  *  2'*  8 

«  ,lo7 

;  9  9 

««:29 

..ii. 

,  *9 1*. 

;.2ii 

0.6',  8 

;.132  C.2bc 

0,12^ 

C.  23b 

: . ;  i  9 

,.2ll 

%  ,9i». 

0.311 

3,406 

5.136  C.161 

,.2.  8 

Q..TA  SET 

9 

u  .  ;  >  i( 

»  •  «  i  o 

,.211 

,.97i 

«•  «  2 1 1 

a.  S79 

•.139  C.l3b 

G  .126 

4,  3lo 

3  s  93,, 

«  •  *  ^  9 

3  ••  3« 

c.2;2 

<..833 

^,211 

9.69  3 

b  .  lx.!  C  •  12  6 

4.131 

b.  272 

C  *  i  i  9 

i..:3: 

w  •  2 12 

0 ,2i« 

3.899 

3*l45  5.127 

•  •  1  3h 

b.  243 

•  *  2  u  1 

b  »144 

...  J  1 9 

k  •  *  3  b 

«.2  12 

0  «o09 

b.999 

U  •  1  9  •  U  ,  low 

V  *134 

4,  2lb 

•  •  c.  .c 

4,.58 

U.i9^ 

W.213 

u  . SbS 

4 .211 

0.995 

3«;e5  4.147 

•  a  .  3  0 

V .  l5 • 

•-  •  2  •  £ 

g.ijx 

h  •  .3  9 

b.2i3 

•  .5*.7 

1 .211 

0  .  R67 

b.;.bi  4.183 

C  .139 

4.163 

1.  2.  3 

b.Ilw 

.»«£<.• 

..2li 

,  •«»oW 

. « Cii 

■j  .  o7  6 

5  *  Ic**  C  >  14  2 

4  .1^*2 

4.  Ill 

1. 2,-* 

b  •  1 V  w 

U  .  i. 

...197 

W.213 

..••2  9 

«.  872 

V . lo  7  C . 14  2 

b  .1 

0.118 

,.2,9 

C  «  ^  v« 

k  .  1  9  7 

(.  .397 

0.2;v 

C  •  869 

3. 168  v.l5d 

4  *  1  •.o 

4.173 

b  •  £  b9 

b,wM7 

.J 

3  .  .  9  b 

3 . 2 1, 

1  ,3b6 

4  •c^l 

3.  869 

• . Ib9  0 . 192 

4  .I..9 

-.  193 

,.2,0 

•  ,  •  b  7  9 

..  •  1 »  7 

,.2lf 

C,339 

c  .211 

0  ♦  E6 

b.l73  4.261 

4.155 

4.151 

,.2:7 

b  ,  «  '3  7  1 

1 

;..7.» 

w.  2i9 

W.313 

0  •  2il 

3 . 89  9 

0.176  C.26Z 

0  .164 

4,  181 

b.2.7 

4  ••  >»c6 

j.e^j 

3,179 

w  •  2l  9 

C  ,294: 

0,211 

0  » 

4*176  C«2b3 

0 , 161 

1.173 

,.2.8 

4 ,, 36b 

i.i?. 

3.2 11 

0,626 

b.l8C  w.2»3 

0,1(4 

0.  12  5 

•  .2v8 

b  ••26-* 

] 

« 

1 

1 

-  1 

1 

1 

! 

t 

1 

1 

/ 

) 
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TniiLE  58,  EDL^rJllMEKTAl-  DAI*'  ON  THL  KEl-Lr.CT*VI-rr  OF  POTASSIUM  lODIOt  xcoat.nuc^j 


> 

- 

* 

> 

A 

\ 

-■ 

■- 

DiTu  3=.T 

9<C.'ir.i 

uA  Ta  S  £  T 

1  - 

OITA  5tT 

IKDONT.I 

5-.TA  SCT 

12  (C0r<T.  > 

O^Tl  i£T 

i3  C  jr.T  .  » 

u-To  S2T 

14(C1 

T  s  ,£98. 

: 

5  •  ^  L  i> 

112. 

0.*.91 

-  .2«.% 

C  .£95 

C  .<:I9 

1.  io2 

145.. 

-.191 

ii.2Q9 

t..5<«65 

<j.l07 

U.ll€ 

1--. 

3.399 

6.249 

b  .-91 

u  .22  w 

C.  £9A 

15  3.  » 

L  •  104 

C.2I1. 

3.i5t 

-.1/1 

-.21  e 

I,?- 

-.237 

u  •  22  4 

u.  I9i 

178.5 

-  •  1 5- 

U.213 

0 . 2  2  •• 

•.,17  2 

C.227 

112. 

-  .  28  5 

DATA  S*T 

£.72? 

£.10: 

il2.T 

b.l49 

-.iut 

-.1/3 

-  .22  7 

1 17. 

1.25o 

T  s  293. 

. 

£.226 

£.  l>o 

333.3 

-  .153 

•  •  fe  *  k 

-.179 

-.212 

l2o. 

-  .225 

b.ti. 

:i3 

5.  s 

-.191 

-  .  .?i  1 

l3b« 

- .  2  -  9 

- »  *  54 

;  .199 

•  .131 

4  >  1  4 

D-Tl  SuT 

15 

:.2i3 

j.FS.. 

J.ld  3 

g  .286 

1**9. 

0.233 

M  •  1  5b 

C.b95 

£.233 

1.  195 

r  » 

4 

b  •  £;  i 

w  ■  A 

G.18  4 

-  .•379 

-  « I6W 

£.189 

-  .235 

6.  £91 

;.2i4 

t.39; 

1  93 

C.196 

OmTA  3£T 

12 

0.16- 

3.69- 

0.238 

£•£89 

3.-54 

4  *-  37 

w  •  2  !:> 

',>  «  3  4  D 

-  *16h 

T  s  298. 

j 

-.160 

-  •  1  &  3 

J  .  w  5  5 

a. *29 

.  •  ?  1 7 

^  •  2oa 

-.2.3 

b.i3; 

O.loT 

C.137 

DATA  StT 

14 

b.  w5b 

-  *w  2  S 

^  1 9 

L 

;  .114 

J.165 

d.l29 

-.169 

-  .  lb  5 

t  *  3  -  3  » 

c 

C.  05s 

3.-37 

,  * 

;  •  ii .  1 

-.212 

1  •  b  9 « 

-.107 

U.133 

-.1/1 

;.i3i 

-  •  -99 

4  .  •  *1 

.  .217 

..2:3 

-  .  2  13 

-•via 

3.108 

-.1^3 

-.173 

£.139 

62.9 

£•  U7 

- .  06b 

l.i9^ 

1.215 

»«l9b 

j.in 

3.159 

S.l*5 

£  .  15  3 

93.2 

C.  £34 

-  •  -el 

-  .  -  3- 

:.2i3 

;.;53 

-.219 

-.232 

3.172 

;.lb6 

-.177 

C  .  14  6 

64.9 

c.as* 

6.062 

6.-32 

2.2:. 

-.324 

i.i7. 

-  .  16  6 

-  «  i  30 

£.148 

65.7 

£3  9 

-  •be9 

l  .£39 

CtlJ-j 

i.Zi^ 

-.135 

-.176 

^  .161 

0.le3 

0.136 

o7.l 

C.  £93 

-  •  4  e7 

4.-32 

C  •  ^2 1 

•  •li** 

-.2  3. 

i.;35 

3.173 

-«lol 

-  *  164 

b  .  IH". 

0  3.  - 

-•-7  5 

-  •  -c  9 

£  *•  40 

;.:23 

.  .9  • 

-.233 

C  .  1 3l 

3  •  ll- 

-.166 

-.136 

C  .  169 

72.9 

£.  C<l 

-.-72 

•  .-23 

;.22i 

w  «  1 «  9 

-.231 

g.l57 

.•idS 

a,!?*! 

C.ld7 

6*  174 

7-.  6 

;•  C9» 

0.0  73 

0..32 

y  t'iZ'j 

«•  •  1**2 

b.2'*3 

0.112 

3.18- 

3.185 

3.188 

£.164 

75.7 

:3o 

-•375 

4.-45 

3.225 

3.1J^ 

-  •  2<*i 

•  .136 

-.166 

-.213 

—  .139 

—  .1 8  7 

76.9 

i>  I7i 

b.Ci79 

0.-49 

5.22/ 

>.l3b 

• « 2-d 

W  .iSb 

9.180 

-  .  2L4 

3.194 

C.183 

8  J.  e 

4.  41  3 

-•  -32 

b  •  C&5 

1..3h 

g.i93 

-.239 

-.191 

£.169 

03.3 

0.55- 

4  .  b  0  3 

4  a  -  4S 

:.229 

;.  132 

CITA  S-T 

11 

-.191 

3.108 

3.193 

0.162 

8h.3 

£.559 

-  .  -  do 

4  •  «  31 

-.23. 

:.iii 

r  S  3-b. 

w 

0.19- 

0.159 

-.196 

1.113 

85«- 

3.613 

-  .4  33 

0.-23 

J.23. 

t.l29 

J  .195 

C.15C 

0*198 

C  .  1- 1 

88.4 

£.o53 

li.  -91 

C.333 

u.23c 

„.127 

ai.J 

C  .u  2<* 

3.197 

U.l'»l 

0.2C1 

w  .  -95 

90.0 

C.  €89 

0.09- 

-•;35 

S.233 

y  12$ 

97.  - 

-•b72 

3  •  2i  1 

w.  125 

0.2v2 

0.C86 

93.9 

0.698 

0.C9B 

C.,3* 

..23t 

•1.125 

72.0 

-  .  b  9  1 

3.219 

-.1C4 

0*214 

-  .  -81 

93.- 

£.673 

4*1-2 

£.415 

J.23S 

:  ..19 

75.5 

a.iic 

-.211 

C  *  1-  1 

V  7 

: .  £6  4 

96.1 

£.661 

-.1-7 

4  .»h6 

1.129 

77.2 

b.ldS 

-  .  214 

Q.llO 

0.2(.9 

C  .  £6- 

99.0 

4. 6.- 

-.113 

£  *  *  /  J 

1  .I**  9 

d...! 

b  .boo 

-  «  2I0 

3.121 

-  . 2l b 

0  •  C3  V 

lC2.d 

u.bi* 

4  .  .tfS 

..167 

1  •2>*b 

b  ■  1>3 

do.  2 

-.752 

3.219 

0.154 

0.211 

-  •  -7^ 

134.1 

3.  366 

-.133 

£.133 

.;.25. 

l.l92l 

d9.7 

-.768 

3 .221 

0.157 

-  .2l2 

C  .  £76 

130.6 

4.  i95 

-•iHl 

3.481 

•  .  fc  &  3 

b  •  191 

92.2 

C.7dd 

3.233 

0.127 

1.619 

£«£73 

11J>6 

C.  £5- 

0.114 

95.3 

-  .74  b 

3.253 

G.112 

0.216 

£  .  -bl 

119.  - 

4.  2l  7 

4*109 

0  •  -  66 

9o.  3 

-.711 

-.24- 

J«  1-0 

0.218 

4.  £57 

125.b 

:.i9o 

-.169 

£  .*58 
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TABLE  58.  EXPESIME.STAL  DATA  OX  THE  REFLECTtVlTf  OE  POTASSIEM  IODIDE  (coiit inu..!) 


A 

0 

X 

DATA  Sir 

19  (COnT • ) 

3ATA  SET 

17(C0:4T 

;.i73 

3  •  ;o7 

59.5 

3.331 

•  1  A? 

J  .^57 

62.5 

ta  .-<1  i 

6.197“ 

3.137 

64.  S 

i.C35 

6.2^7 

a. 113 

ttd.l 

«  .  t  9  < 

«  «  3  1  A 

4..7T 

7  g  •  1 

j  .Ico 

.  .291 

7t.2 

u  .199 

:  .225 

-.l-*9 

74.6 

..392 

J.C-.3 

:.ii£ 

7o.l 

«  .2  76 

3.393 

7i.3 

g  .■’’64 

0. 

w  .  J  79 

6h.  1 

-.789 

a  .<.2  5 

a. ..87 

93.5 

I..793 

« •  c52 

«  .  «b2 

go.-* 

w  •  53  9 

.  .  .s  c 

:-TA  itT 

1  o 

11^.  ■* 

W.219 

7  : 

l3o.3 

W.164 

213.1 

u.iBa 

<*6«  1 

h  •  W  1  2 

6 . 6 « 9 

1  .iHk 

i»t« : 

3 .  M  4  7 

61.  5 

.•:;9 

UATA  SET 

19 

d5.  3 

.  #  «  <  7 

T  a  -».2 

-A  3. 9 

;..7; 

c  i.  c 

:-..9. 

37.9 

....ij 

7j.« 

3.1.1  9 

^9.6 

(j.l-  7 

77,2 

c.iai 

^'..C 

.  .4  C  7 

£1.2 

3. **43 

57.7 

C .3 C  3 

6-.  .4 

4 . 

O*  .  4 

w  .3  .  7 

93.5 

b  «  6.72 

63.7 

-  .  3  3 1 

9...^ 

3  .  e«2 

65.7 

w  .  -  7o 

9S.  C 

3 «  61 2 

67.5 

U.119 

'^3.  J 

3.476 

o3.  9 

d.221 

lUb.  • 

t.ES7 

71. a 

. .  39  e 

119.3 

3 .2'»2 

73.4 

—  .  c4 1 

196.6 

3.166 

75... 

3.79  9 

76.7 

-.767 

OATA  S£T 

17 

eg.  9 

W.91  D 

T  s  34.; 

e*..  3 

-  .9  g  C 

97.7 

6.763 

41.9 

3.31C 

s:.7 

4.572 

:-.3 

.  .  3  6 

99. •» 

C.2  94 

54.3 

i...i2 

1-7.6 

tf  .211 

A  0 

DATA  StI  1»<C0HT.I 

liT.i  a.loT 

tii.i  a.iS2 
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TABLE  59.  SUMMARY  OF  MFJ^SUREMENTS  OX  THE  TRANSMISSION  OF  POTiXSSIUM  IODIDE 


Data 

Sec 

No. 


Ref. 

No. 


Auchor(s) 


Method 

Used 


Wavelength 
Range,  pa 


Temperature. 

K 


Specifications  and  Remarks 


McCarthy.  D.E. 


0.233-3.03 


298 


Single  crystal;  obtained  froa  Harshaw  Cltcxical  Co.;  4.3 
Cransalssion  measured;  data  extracted  froa  a  figure. 


211 


213 


214 


TABLE  62.  RECOMMENDED  VALUES  ON  ABSORPTION  COEFFICIENT  OF 
POTASSIUM  IODIDE  IN  IR  REGION  AT  300  K 


Absorption  Coefficient,  cm” 


V,  cm" 

A,  ym  — 

Intrinsic* 

Observedt 

(Selected) 

2.000E-KI2 

50.0 

1.4E+1 

2.440E-K)2 

41.0 

4.1E+0 

3.6E-H) 

2.490E+02 

40.2 

3.5E+0 

2.7E+0 

2.640E+02 

37.9 

2.3E+0 

2.4E-K) 

2.690E+02 

37.2 

2.0E-fO 

1.8E-K) 

2.830E+02 

35.3 

1.3E+0 

1.2E-H) 

2.900E+02 

34.5 

l.lE+0 

9.8E-1 

3.030E-K)2 

33.0 

7.6E-1 

7.8E-1 

3.070E+02 

32.6 

6.8E-1 

6.2E-1 

3.240E-K)2 

30.9 

4.2E-1 

4.9E-1 

3.320E+02 

30.1 

3.3E-1 

3.5E-1 

3.420E-K)2 

29.2 

2.5E-1 

2.6E-1 

3.540E+O2 

28.2 

1.7E-1 

2.2E-1 

3.630E+02 

27.5 

1.3E-1 

1.6E-1 

3.730E+02 

26.8 

l.OE-1 

1.2E-1 

3.830E+02 

26.1 

7.8B-2 

5.7E-2 

3.930E+02 

25.4 

5.8E-2 

5.4E-2 

4.020E+02 

24.9 

4.5E-2 

4.3E-2 

4.120E-K)2 

24.3 

3.4E-2 

2.9E-2 

4.220E402 

23.7 

2.5E-2 

2.2E-2 

4.320E+02 

23.1 

1.9E-2 

1.5E-2 

4.410E+02 

22.7 

1.5E-2 

1.3E-2 

4.510E-KI2 

22.2 

1.3E-2 

l.OE-2 

4.580E+02 

21.8 

9.2E-3 

7.5E-3 

4.680E+02 

21.4 

6.9E-3 

6.7E-3 

4.830E-KI2 

20.7 

4.5E-3 

6. OE-3 

4.950E-K)2 

20.2 

3.2E-3 

4.5E-3 

5.000E+02 

20.0 

2.7E-3 

6.000E-K)2 

16.7 

i.6E-4 

7.000E+02 

14.3 

9.3E-6 

8.000E+02 

12.5 

5.4E-7 

9.000E+02 

11.1 

3.1E-8 

9.434E+02 

10.6 

9.1E-9 

l.OOOE+03 

10.0 

1.8E-9 

♦Intrinsic 

values 

were  calculated  according 

to  Eq.  (38) 

with  uncertainties  about  ilOX. 

'Values  in 

this  column  are  the 

total  absorption  coefficient 

which  are 

either 

lowest  reported  or  those 

used  to  define 

the  constants  In 

Eq.  (38).  Uncertainties 

of  these  values 

are  about 

ilOX. 

Values  lower 

than  1 .OE-3 

carry  higher 

uncertainties  up 

to  130X. 
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3.7,  Cesium  Iodide,  Csl 

Eerly  measureirents  on  the  refractive  Index  of  Csl  were  made  by  Sprockhoff 
[140]  In  1904,  using  a  minimum  deviation  method  for  three  visible  spectral 
lines,  0.486,  0.589,  and  0.656  pm.  These  three  values  were  the  only  available 
data  for  about  50  years.  The  main  reason  for  such  a  long  period  of  Inactivity 
was  the  difficulty  In  growing  adequate  Csl  crystals.  Large  and  good  quality 
cr/stals,  suitable  for  optical  components,  were  not  available;  also,  the  need 
for  Infrared  transparency  was  not  generally  felt. 

It  was  not  until  1955  that  the  refractive  Index  for  a  wide  range  of 
transmission  (0.129  to  53  pm)  was  measured  by  Rodney  [151]  on  several  cesium 
iodide  samples  grown  by  the  Harshaw  Chemical  Company.  The  temperature  coef¬ 
ficients  of  the  refractive  Index  were  determined  for  each  wavelength  and  all 
data  were  reduced  to  297  K.  Rodney  adopted  a  dispersion  equation  of  the  Sellmeler 
type,  simplified  to  five  terms,  to  fit  the  reduced  data. 

In  the  ultraviolet  region,  0.20-0.25  pm,  Lamatsch  et  al.  [152]  derived 
th>  refractive  Indices  from  information  on  the  transmission  and  reflection 
spectra.  Since  they  used  vacuum-evaporated  Chin  film  samples,  the  wavelengths 
of  the  two  absorption  bands  obtained  are  higher  than  that  of  the  bulk  material. 

The  large  discrepancies  between  this  set  of  data  and  that  calculated  from  Rodney's 
work  are  to  be  expected. 

Values  of  the  refractive  index  beyond  the  transparent  region.  In  the  Infrared, 
were  obtained  by  Vergnat  et  al,  [26]  In  1969,  by  analyzing  the  reflection  spec¬ 
trum.  They  found  that  the  wavelengths  of  infrared  absorption  bands  are  117.65 
and  161.29  pm  at  room  temperature.  One  of  the  two  is  In  close  agreement  with 
that  of  Rodney,  which  predominantly  contributes  to  the  absorption.  Li  [33] 
reduced  the  experimental  data  Chen  available  to  a  common  temperature  of  293  K 
and  after  careful  analysis,  generated  a  Sellmeler  type  formula  representing 
the  refractive  Index  of  Csl  at  293  K  In  the  spectral  region  between  0,25  and 
67  pm, 

n  -  1.27587  +  0-68689  ^  0.26090  ^  0.06256  ^  0.06527 

X^-(0.130)^  X^-(0. 147)2  x2-(0.177)2 

^  0.14991  ^  0.51818  ^  0.01918  ^  3.38229 

x2-(0. 185)2  x2_(o  206)2  x2-(0. 218)2  x2-(161.29)2 


where  X  is  In  units  of  pm. 
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Available  da' a  on  the  absorption  coefficient,  reflectivity,  and  transmission 
of  Csl  compiled  in  the  present  work  are  given  in  Tables  63  to  70  and  are  plotted 
in  Figures  39  to  44.  Investigations  of  absorption  coefficient  for  practical 
applications  are  generally  classified  into  three  spectral  regions;  the  ultra¬ 
violet  and  Infrared  absorption  edges,  and  the  transparent  regions.  In  the 
case  of  Csl,  available  data  In  these  regions  are  very  limited.  In  the  ultra¬ 
violet  absorption  edge  region,  Philipp  and  Taft  [153]  reported  their  absorption 
measurements  for  evaporated  films  of  Csl.  Their  results  were  in  reasonable 
agreement  with  earlier  observation  of  Hllsch  and  Pohl  [19]  and  Schneider  and 
O'Bryan  120].  Lamacsch  et  al.  {152}  measured  absorption  coefficient  for  Csl 
film  In  the  excltonlc  region,  their  results  in  the  absorption  edge  were  in 
concordance  with  those  of  Philipp  and  Taft  (153). 

In  the  multiphonon  absorption  region,  Bealrsto  and  Eldrldge  [154]  determined 
absorption  coefficient  for  Csl  by  measuring  the  transmission  of  samples  of 
various  thicknesses  using  a  Fourier  spectrophotometer.  They  found  that  the 
most  reliable  values  of  the  absorption  coefficient,  a,  were  obtained  when  the 
thickness  of  the  sample,  d,  was  such  that  cui  -  1.0.  As  Csl  does  not  cleave, 
the  samples  were  cut  with  a  wire  saw  and  then  carefully  polished.  With  appro¬ 
priate  care,  they  found  that  the  samples,  stored  over  long  periods,  showed 
little  deterioration. 

As  shown  In  Figures  39  to  44,  the  optical  properties  of  Csl  behave  similarly 
as  the  other  members  of  alkali  ahlldes.  Although  it  is  clearly  suggested  that 
In  both  of  the  absorption  edges  the  exponential  dependence  of  the  absorption 
coefficient  on  frequency  should  hold,  data  at  hand  are  insufficient  to  define 
unique  solutions.  As  a  result,  it  is  not  feasible  to  report  recoimended  values, 
and  only  measurement  information  and  original  data  are  presented  here  In  Tables 
63  to  71. 


Wavenumber,  cm' 


Figure  41.  Absorption  Coefficient  of  Cesium  Iodide  in  the  Multiphonon  Region 


:  63.  SI Ui'  M'.ASlixu’n'A iS  o:.  1::!.  .MiSuUi'TlON  COi-Kl' iCIUriT  OF  Ci-SllM  lOlUUi.  (W  .v.  .  .  r  Pi  ju  tui.  noo) 


U.ica 

Sft 
No . 

Bc£. 

So. 

,\L.ihor(h) 

Year 

.Met  hod 
L'iiod 

U’nvv.i  '.>cr 

cm  ‘ 

Tonpcr.nture 
Ranj^o,  K 

S;'H  i  f  i  i'.ll : ;  ;*.s  .jad  Ai-irKS 

1 

154 

SoAirbto,  J.A.B.  and 
J.t. 

1973 

I 

3. 79xI0’-I,«9<10' 

12 

Sint.l*-'  cryal.il;  pint*  J  if  f  xTc;:  t  ti»iCK-c!»s  ; 

ir.cwlianically  .’..id  ci.c.-ically  polibi.od;  traosT.iit.mcc  spectra 
obtained  iinJ  absurption  coot  f  it  ,c;.t6  deduced;  absorption- 
coefficient  data  extracted  f run  a  tigure. 

2 

154 

B'jalrsto,  J.A.B.  and 
EMtiJuc,  J.E. 

1973 

T 

1.5kI0'-1.7x10^ 

11 

Same  as  .nl.ove  c.xccpt  at  a  higher  tcmper.Tturo. 

3 

154 

Ri'.ilrsto,  J.A.B.  and 
F.lJridi-,o»  J.E. 

1973 

T 

1.5xl0'-2.0xl0- 

300 

Same  as  above  except  at  a  higher  tcwpcr.Jture. 

4 

155 

.V.  ;oI  IJ  i .  &.  .N. » 
Nc-Kly^idov,  l.M.*  and 
P.inova,  A.K. 

1974 

T 

3.SxlO'-1..2xlO'‘ 

300 

Single  cry.st.nl;  grown  in  ivacu.itcd  quartz  vi.ils  ty  tiic 
Stockbarger  ncthod  from  rrclt  of  pure  salts;  2.5  x  3  >:  3  n-.m 
.Hpeclnen;  mi*ch.)nic.iny  gr(vind  and  chonlcally  polished;  an¬ 
nealed  for  six  hours  at  773.15  K;  absorption-coefficient  data 
t.nken  from  o  figure. 

5 

153 

j’liil'np,  H.  and 

T..;c,  K. 

1956 

R 

4.03xl0*-5.4xl0‘ 

470 

?urc  Csl;  obtained  from  the  Fairr'.ount  Che.flieal  Co.;  tl.in  filr 
specimens  cv.aporatcJ  onto  a  ;i.)p]>jiirc  substrate;  Ml-->orpcion 
covfficivnts  measured;  d.ata  extraettd  from  a  figure. 

6 

353 

P)iili;)p«  H«  and 

Tafi.  B. 

1956 

R 

4.1xl0'-5.4xl0* 

300 

Similar  to  above  I'xcept  at  a  lower  lempcrcture. 

7 

153 

H.  and 

Ta;t.  E. 

1956 

R 

4.3x10^-5.4x10* 

180 

Sinilar  to  above  except  a:  a  lower  temperature. 

£ 

153 

Philipp,  H.  and 

Tart.  E. 

1956 

R 

ii.OxlO'-5.4xlO“ 

80 

Similar  to  .nbovc  except  .nt  a  lower  temperature. 

9 

156 

Di.iuiv,  F.M. 

1967 

T 

I,5xl0'-2,lxl0' 

293 

Single  crystal;  plane -parallel  plate  or  disk  spocirT'ens  of  SO¬ 
SO  mm  di.ir.eii  r  .and  various  cl>icknc  RRcr. ;  nvornpc  .ab.^crjit  ion 
coefficients  doteru.incd  I'ron  the  n.c.iRurcd  v.nluos  of  trar.s- 
tiisuion  in  the  .absence  of  internal  inccrfcrcncc;  d.iLa  ex¬ 
tracted  from  .1  figure. 

to 

156 

Dl.-n«»v,  K.M. 

1967 

K 

7.27-20.8 

293 

S-’.nc  .as  above . 

11 

156 

Dianov,  F.M. 

1967 

R 

7.25-20,8 

23 

Simil.ir  to  ahavc  e.xcept  .at  a  luvi  r  ti-npcr.tture. 

12 

152 

r...,.iCsc!i,  M., 

J.,  and 

Saiircr,  E. 

1972 

y. 

4.0xl0’-5.0xl0' 

300 

Thin  fi'm  speciuKit;  rvapor.ii ed  on  supr-asil  qu.:m  :uh.  ir.-.te; 
,'ibRor’'tion  coef f Irivncs  deduced  from  ir.inNmist.ian  .ind  re- 
fJevi  vity  mor.suremonis;  J.ita  x*xir.i«:teJ  from  a  figure. 

1  J 

152 

Li. latscli,  (i.  t  ct  a  1 . 

1972 

7> 

4.0x;0''-5.0xlC' 

77 

Su  io  05  .ibovc  except  ai  a  lover  tc~peroturo. 
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TABLE  63.  SLMMAKY  OF  METiSURLMESTS  ON  THE  ABSORPTION  COEFFTCIEST  OF  CEST'Si  tODIOE  (UAVfuu5\ber  Dependence)  (conlinucd) 


Djta  " 
Set 
No. 

Sef. 

No. 

Author(s) 

Year 

Method 

Used 

Wavenumber 

Range, 

cm“ 

Temperxiture 
Range,  K 

Specifications  and  Rc‘*i.irV< 

14 

157 

Said,  K.l.  and 
Green,  C.V. 

1977 

R 

4.3x10*-9.2xI0'' 

300 

Crystal;  nochanically  polished  In  mineral  oil  then  rir.sed  ar.j 
kept  at  10""^  Torr;  annealed  at  400  K  tor  several  ^CL;rs  befon 
measurewent;  reflection  spectrum  taken  and  .iiulyred  by  t:-.e 
Kramers'Kronig  relation  to  obtain  absorption  coefficients; 
data  extracted  from  a  figure. 

15 

157 

Said,  K.l.  and 
Creen,  G.W. 

1977 

R 

A.LxlO'-S.lxlO' 

25 

Same  as  above. 

36 

loa 

Dl/jnov,  E.M.  and 
Irisova,  N.A. 

1966 

T 

5 

298 

Natural  crystal;  plate  spccl!.'.en  of  5.5  and  22  ma  chick; 
absorption  coefficient  dct*;r3in-.:d  fro®  tfc..;  .missl..n  scasarc- 
ment;  data  extracted  from  a  table. 

! 


I 

f 

; 


1 
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TABLE  6A. 

'XPcRrilSTAl  DATA  ON  THE  ABSORPTION  COITFICIENI  Df  CtSIlT*.  K-OIDE  (Wavenuaber  Dependence) 

('A’^vc-r.urr.ber, 

V ,  cr»~  ^ ;  Te 

rpOTature,  T, 

K;  Ab**orpt  io 

1  C-jof  f  icienc  , 

0,  ca“M 

T. 

V 

■* 

V 

a 

'j 

a 

Cl 

V 

% 

OATi 

i 

DATA  S£T 

1  (  c>:n  1  • ) 

QATA  S2T 

2  (CCnT.) 

3ATA  SET 

3 

data  ScT 

3(C0Nr  .) 

0A1A  S£r 

4 

I  =  i;>U 

T  s  3  u  •  •  4 

7  a  300. i 

5  •  Ic  9  t 

*..5712-1 

i.l72C92 

6.i.t2£9l 

1.170£*2 

t>.  7bl2  *1 

1.95ww'-l 

•« .  a  a  M  d  9 1 

3.7l5c-l 

1 . 13  9£  92 

5 • 754c  9l 

1.94*t*2 

2.9S;£-l 

7.76CC*; 

4«*6l491 

1.4l>29l 

I  .  ^  ^  i  ♦  2 

•••7l4ivl 

2.35^2-1 

1.  l3'-*t  *2 

b*457£9i 

1 .9bie92 

3.**67£-l 

1.1432*2 

r. 3332*1 

4.l58t*l 

1.311291 

4.2:4:-; 

•*•53  ;d9l 

2 . 291 £*1 

l.Xl££*2 

5.37CE91 

1.9-.3292 

4. .  542-  1 

1.1'  £*2 

1  •  J  9  9  i  9  2 

4.153291 

1. 2*b£  *1 

2«**j9i-l 

1  •  6c2c-1 

1 « <■  sbc  92 

4,74b£9l 

l4927£92 

•1.3982-1 

1.28*'t  *c 

••Id.c*! 

1  •  19  22*1 

1  ■  A*  1  ^ 

'♦•v3-C9i 

1  .Sa^c-I 

1.w39£92 

4.7  3b£9i 

1.  9i«*292 

5.754C-1 

1. 111292 

*•475.  *2 

4,1374*1 

;.»,-bi*l 

3.  3;i2-; 

3.79-c9i 

1.2342-1 

l.CJ2E*2 

5.b23t9t 

1.892£92 

fc. o3  7t-X 

1.18.^92 

1#  s65c  *c 

4,12  >2*1 

9.4/ wc  *8 

3*d9tfC-2 

1. v11£92 

b.ol7c91 

t.882c.9£ 

A.-.iii-i 

1.4572*2 

1. 535t  *c 

4.1144*1 

0.4044*3 

1. J?S£ *2 

0AT4  StT 

2 

8,t23£9t 

1.36.t,*£ 

9.333E-1 

i. 

I.b93c96 

4..  93c  *1 

7  •  d2  wc  *0 

;.  $37:.»e 

5.2>*9c-l 

T  s  77, i 

9. igCC*! 

9.772C91 

1 . 3252  92 

1 «  *  482  9 i 

i.  Jlvb.£ 

1 • 9e5c  *c 

0.72^4*3 

:.  J';-i»2 

o.:29c.-i 

5. 73;£91 

i.i<.se*2 

1 . 3.ot92 

1*  3162*0 

9. 39O4** 

2  *4  3  94  *2 

4.1 054*1 

6.2334*^9 

_  .  "  i  ♦  2 

i , c  9  9  2 

3.3392-1 

9.o2v£91 

1.384£92 

1. 782t*2 

i. £!<•£*£ 

9*25.c*l 

2,5744*4 

4,.  4  )C  *1 

6.910290 

d.illu-l 

•  ,')7,c92 

j.  j.it-i 

9«  5bC  £9 1 

I.b94c92 

1.T35C*2 

I.b98£90 

9.'.95£*i 

3»4  952  *2 

4  .  w  4  *  4  •  1 

5.S..SC93 

V  •  3*  ^  2 

l,Ol'li92 

n • 72ot-i 

5. ^rtc*! 

5  *  4  95  c  ♦  1 

2«*89290 

5 . 4202  *  1 

1.66^4*2 

3.9394*1 

•.S£k£»C 

1.2S7s.»2 

l»0(i£«9v 

i 

5.2..3t-l 

5. 870291 

4*  353E91 

1.  e58c.92 

c«  2392*  4 

3. 3244*1 

3.9434*1 

4. 0544*3 

l«ca9£»2 

;«99:r49«> 

1  •  5f>3c  9  2 

5.75‘*fc-l 

9«830c91 

3.t>3ie>i 

1.655b92 

2«  57^29  0 

5.3404*! 

9.3332*1 

3. 8704*1 

4.O*.£90 

l,2-i2i*2 

2  •  2  4  1  4  9  * 

l«334d9c 

6 .  ’•9  72-1 

9«722c*1 

2.95lt.t 

1 .034292 

2«8d4£90 

4 • i0f  2*1 

7.7622*1 

3.846491 

4.474490 

1,  •  27  J  £  *2 

2»9>2£9. 

1  ,••  4  4w9  2 

ts  .4  I’M-! 

3«  b2vc.9  1 

2  »45S£9 1 

1 ♦ c 1 £2 ♦£ 

3*236i9t 

4. 930 t  *1 

7. 4  7  ^c  *1 

;•  29t„i«2 

1 3  Ji9; 

1  •  **0  9C  9  c 

7. 7o2c-l 

9 .  ^  90  c  9 1 

1.995291 

1 . 55  9c  9  2 

3»  7152*  3 

4.0912*1 

o, C  2o4  *1 

dllA  5cT 

5 

l,25:' #2 

^.39429. 

8.3112-1 

5.3*;e9i 

l.bbi£9l 

1. 582292 

4.169290 

4.  »5C£  *1 

5.£U»£»1 

T  »  47.,,| 

;.cvZ£»2 

9  •  ••95c  ♦  w 

4«59;,2-1 

5«l2;c9l 

1. £!«£♦£ 

4.571296 

•t.  2lj£«l 

4.5714*1 

&«3l^C9h, 

l.J4-i*2 

i.iiat*!) 

I.i22t91 

1.9170*2 

5. 129293 

b .£»3t.l 

4.1 632  *1 

5.4^34*4 

3.43tit*S 

2  •  2£  9C.  *2 

7,-*l3t9, 

1,3o9c92 

1  •  35.  c.  93 

W.OOk29l 

9.333£9C 

1.h45c.92 

5.bc3c90 

4. elOc  *1 

J. DbSb •. 

5.031494 

A  «7  2ec  *5 

1.2i7':»2 

9,7l4C9, 

1,337c92 

1 • 535c  9 1 

2. 224C  9l 

8.iJ»£»« 

1  ••.bob  *2 

6.4572*3 

3  *  334  2*1 

3.1624*1 

5.i23c*4 

3.77wt*5 

(}  •  /b  •  £*  1 

i.3: ^c92 

c  .t*»2c  93 

4. llOc*! 

7.^?9£*t 

1. .,391.92 

T.wr9t*4 

3  «  744  c*  1 

2.73>.291 

Oaiwoc*** 

3.73. 2 *5 

7.^13£9: 

l,34<9d92 

2  •  5  iCd  9 1 

3.8o,c9l 

b  .l«>o£9  V 

1. 4130*2 

7. 9  86  2*^ 

3.540t91 

2.5XC491 

5»832494 

3. 7»«2  *5 

c  t  312  2  9  2 

l.<.93d92 

3.232c*J 

3.b3wt9l 

5  «o23£9 ( 

1.357£92 

8. 5ll£9C 

J. 391C91 

2.l38i9l 

5. 25;.c  *4 

3.57:e*5 

o«29.A91 

9  •  2**3 c  9  % 

1.279292 

••  •  loSc  9  J 

3.4I4C91 

1  .3050  92 

l.vlWt*! 

2.9942*1 

1.7  3  Sc  *1 

5.*6l4*4 

Cm  87.4  *5 

d*21w291 

•»  .  *»o7t  9*. 

i,27Jc92 

3«v74l91 

••.ibbt*^ 

1 . 3<*5£  *2 

l.«222*l 

2 . 3c«£91 

l.Slvc  *1 

5.1  .4  92*4 

2.S4M4«5 

fe.l7,.i91 

3«e!lz*« 

1 • 9  2 

b • 9 13c  9  2 

2.840E91 

3,715£9C 

1,32hc92 

1.2594*1 

Z.t4iL»l 

1. 4494  91 

5.. 4dc*4 

e • 3^ .i** 

o«17u:;91 

3,-9-£92 

i.2i9>92 

i  • 3112  93 

2.b3Ci9i 

3.1b2t9c 

1.2995.92 

1.4452*1 

2  •  4'^j291 

1.2592*1 

5.W  24c««. 

<mc  IC2 9 5 

0*w9.£91 

2«o5>£9« 

1  •  2.*2c  9  2 

1  ,g*.72  9  1 

2.43CE9; 

2,692£9C 

1.2r7£*2 

1, o952*3 

2 . 35l£  9  1 

1, 4  722  *1 

5  •«,w<,4*4 

<.2il£*5 

Cm  Clh-L* 

i.23ic*2 

1 .2d3(.9i 

2.19;£91 

2,39=294. 

1.3obc*2 

Cm  ..4c  2*1 

E.cCwc.*! 

9.554491 

4. 97oc  *4 

e.4.«d99 

s.o-Jki*! 

1. «:;£♦% 

1,223c92 

1  «  5‘*92  ♦; 

2.%4»L91 

2.,42£9: 

1.:  ♦5C.92 

2.3992*1 

2.JAJC91 

S.i llitc 

4 .6872*4 

£ • o93c  *5 

9*91. i9. 

: .  •»/  4c  ♦* 

1 *210292 

1  •  95»L9i 

1.8O0E91 

1.739£ ‘l 

1.229292 

2.0342*1 

l.9i,0£91 

7,m79294 

4.8792*4 

2*733e9S 

9*72-i91 

1. 2. 2l*w 

1.2:3292 

2.399291 

l.b9;£91 

1.4W5£91 

1.2l5e*2 

2.5402*1 

1.67()c91 

5.6802*6 

4. 063c *4 

2.7442*5 

9  •  3  4  ;  i  *  2 

S-  314C,-1 

1.199292 

2,S:829i 

1.5«Ce91 

i.2«.2e94 

1. 199292 

4.1692*1 

1.5332*1 

6.7  6o£*4 

4.8392*4 

2.7222*5 

5.2d;i9l 

fe.  7olt-l 

1.139292 

J. ••07291 

I*ld8i92 

5.vl2£*l 

4.0232*4 

2.6232*5 

9* 

9*C43t-i 

I.l31i92 

•..109291 

1. 179292 

5.3802*1 

4.o77r  *4 

1.3532*5 
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TASI-E  64.  EXVEatMENT.'O.  DATA  ON  THE  ABSORPTION  COEFFICIENT  OF  CESIUM  IODIDE  (WauenuaNer  Dependence)  (conclnued) 


'J 

a 

V 

Cl 

\j 

a 

•i 

a 

V 

a 

3 

JATa  iET 

5(C3NT.» 

3irA  S£T 

b (CONT . ) 

OITA  S£T 

7(COnI.> 

OATa  set 

glCONl.) 

DATA  S£T 

9 

OATA  AcT 

11  tuC  U.  > 

I  »  293. D 

H,  o37(.»4 

1.32CC*5 

4  «  dCoE  4J, 

3.350c4S 

4,935t44 

1.564.E45 

9.o9664j 

S.lioE-l 

1.3. .£*5 

1 *39Ci 45 

4. 799c  44 

2.Be;£45 

4.9i9£  *4 

l.b&L£45 

2.35964V 

9.749641 

7.657t4i» 

3.64 9c-l 

.  6l 

1. 3  75  t»5 

£.C  45 

**.  7o6£44 

2.tllt45 

2.bCC£45 

1*  S*.964  V 

9.249646 

1.5-wl«5 

H  •  at-** 

e • 4  5 

4. 73Ht4^ 

1 .4 SO c  45 

4.9d7c44 

2«  90t  t45 

1.5b9£4V 

6.9656  4i* 

JATA  SET 

12 

:  •  5^5  £  ♦  tr 

**.a5^£*!* 

2.1b.£*5 

4.7 l9£  *  4 

l.3H»t45 

4. 955644 

3. 364645 

i.SllE»A 

9.r52£4t 

r  ^  3,  a .  0 

1  •  •«  J.  c  »  a 

‘*. ?*.£*•>* 

h,7 1w£4h 

l*27a£45 

4*9^7E4s* 

3.99;£45 

<*»*.4i*t*^ 

c.12vs-45 

4  •  oS**  E*  4 

1. £43  t  *5 

4. 339E44 

^.3bwL45 

DATA  StT 

IC 

a  .  bSi  6  ♦-* 

5.2X9245 

i. 

**«'*7o^*** 

2,,b;t45 

••.bclc44 

1 . 2  75  £  4  5 

4.‘J3li44 

4. 315£45 

T  s  293. u 

a.  3  Crt*-* 

c . 52o£  45 

>1 

«».i 

1 .  <•£!  c.  4  5 

H.  o37£4.* 

l.BSjceS 

4.d23£44 

3 . d5w  £45 

•••  tftlt**. 

7 ■ 52Cc45 

b.  d 

l.lsA.bvS 

4 .b  cl£  *4 

4*  799£44 

2.9tlEf5 

2.375641 

'9»  ibwE  4«, 

a.S’.Mt*'* 

o.d,5£45 

b.3Ci4£44 

A.  B,5£«<. 

2.7<.5c45 

Z. 304E49 

V.9d-4E4V 

9.b77£4w 

•••Albt*** 

7. 793645 

3.3:4£»«« 

5  •  «<.i;L44 

S.59?£*A 

3.32CS45 

».P7‘.t.»V 

2.dt;645 

1 . 9d2u4V 

7. 563646 

4.79-.fc4«* 

7 » lo  32  45 

H,  ^S**!^’* 

2. 1 .5i*** 

J.Tcjte'i 

4, 5396*4 

3,5:C£45 

4*7et£4‘. 

1. 47vt45 

1.7196*1 

b. 79514- 

■* .  7  7ci  *♦ 

4  ,  Ji 7£  *5 

W.i  » 

«•  •  3i#  bc.  ♦<* 

3.  l'.jc.44 

«» ♦  591  £  4  H 

3.54.!e45 

l.w3e£*9 

1.99j£41 

b»  6  136  *6 

4.7 

3. ! Jei*5 

S.d.Jiei 

»».2oo£*W 

£«£.5l44 

4.573£44 

3.4<3:£45 

4.74c£44 

9. 9»w644 

1. ••59641 

4  ♦  i  ,56  ♦  4 

•*.72>6*4 

3. 

4. 54tt£ *4 

2 . 9  90  £45 

4.7£b£44 

l.l#l%C45 

i.39et*l 

4 .529 £46 

•*.09,644 

3 •  «., 6  *s 

•  .  r  .•  T 

**•  11  ii  *  4 

6>(leAE»S 

H.bH.E*** 

2.*.7;t»5 

4. 7iC£44 

1. 29^641 

$.99'.64, 

4  .Oa. 6  44 

3. C5  86  *5 

I  <  3.ii-9 

1..  532etN 

1 .955  £49 

4.7tf2£  *4 

1.52C645 

i.2ife*i 

3.9376  4a 

4.? 986 44 

3. 942245 

data  set 

r 

4, 5lb£  *4 

1 .495  c45 

A.eFFc»4 

6.914649 

l.l^St*! 

3.69564, 

4. 999C *  4 

5.4676*5 

^  i  i  ♦** 

3. 73rf£*3 

T  >  ed.>. 

4.5w3i44 

A.NCiCe'* 

4.b53t.44 

2,i6Ct*S 

1. Jd9t»l 

2.99964. 

4 . 831 6  *4 

5. 99,6  45 

3.5&il*b 

4  .  ••92£4s 

7  «  o«&  £44 

4.b..9t4<. 

4.516645 

1. ;3. c  >1 

2.7t5i*5 

4,»l56*4 

5 . 21 92*5 

a* 

9  .^4  J  £  •  1* 

H  •  4o9£  4  4* 

b.oCwC^H 

4.b£9£44 

4.956645 

9.  3b2 1  4  5 

2.5236*. 

4 .4 iet  *4 

4. 6 9^6*5 

i «  : i 

'•  •  W  «1£4  9 

4. 435£  *4 

4.2;0£44 

4 ♦ b2  9C  44 

9.5l5t4v 

2. i 246  4, 

4.'.79644 

3.5-0645 

3 • 5  7it ♦ 5 

4.38  7t44 

2«d(a£44 

4.c2i644 

<*.^1w645 

9.9H964V 

2.191£4; 

4.450644 

2*bl5£45 

i-j;  c  *•» 

3 «  j4C  1 4  5 

•..  3l5t«A 

1«9C0£44 

4  •  bw  SE  44 

S,1.3Ct»5 

9.3be64u 

l.b72i *6 

4 .4  356  *4 

1.65  7£45 

£,•^14  i.* '9 

5 .2  34£ 

2.7ejt45 

4.597E4.. 

2.52^64$ 

7.273E40 

1.545£4a 

4.4636*4 

1 • ly  w  6  *5 

2.w15£»9 

e.lolEeit 

2  «5l5  c  45 

data  ScT 

9 

4.597£4H 

2..1ee»$ 

4 ,4  Co  6*4 

c • 2566*4 

9 « 12lc*^ 

2.35w:.45 

T  »  95.; 

4. 519644 

1#  ••6t  £45 

DATA  SET 

11 

4, 3  0  76*4 

4. 6o46  44 

2.Lij£*5 

5  .  i  b  5  £  ^  ^ 

i.i::i>i 

4.S73£44 

l.ivEteS 

T  *  79.3 

<..3232*4 

3  •  a  ?  76  4  4 

b.j4-c*4 

i . 54«i4  5 

5.  •.^514:, 

3  .  79;c.  49 

4.95bt4H 

7.sti.tn. 

4 , 6  7a  6  44 

1.5a<644 

•* .  97‘>£  *  V 

1«  4»..  £4? 

5. 3^3644 

3.yl5£'& 

4.5lOt44 

5. 3i»6  £44 

2*3754:41 

2. 2106  4a 

4, ,496*4 

1.459644 

<:•  5li  i.  »5 

V  *  96'lt  *4 

i.7g:t  45 

5.25.644 

2.57v£4? 

4.4b8t44 

4.l6tt44 

1 .  9356  41 

1. 7  596  4, 

4.6l*  £44 

7 • d94£43 

e.92?n»l. 

i.9  4uc  *5 

5.1bl£44 

E.eeOEeS 

4.427E44 

3.  lO  t  i4<» 

1. €99641 

1.  592£  4., 

3.i-.5t*5 

4. 9l4c:»b 

2  «  w9wt  45 

5.421£44 

2.26C£49 

4 .355£4<» 

2.6466*4 

1. 5b5E4i 

1.3376  4, 

JATA  S£T 

13 

V*  -ji  5£  ♦••» 

3.  lii  ieB 

A#.a3bc*^4 

2  .M,ilt*S 

5.vd9£*4 

2.19v£45 

4*cb6c4v 

1.4ii.E4« 

3,433£41 

1.179646 

T  »  77.3 

-.rti 

2  •  •*£  5  £  *5 

4«371i4** 

2  .9 1.  £  4  5 

5.w73£*4 

2.13.£45 

4.194644 

l.«ltE46 

!h:64i 

1.6  116*6 

Tarit^H 

2  •  «  £•  w  •  5 

3  •2O4L45 

5  •  £  w it  *4 

1 .  iStj  £  *5 

4. It  96  44 

7.6tv£43 

1. 2o5641 

9.o91t-l 

4, 555644 

4.390645 

3*b3it45 

4.Sd4&44 

;.54^£45 

4  «  v32£  4«. 

3. b£4  3 

l.A99tei 

9.r39£*l 

4.5316*4 

4.397645 

3«b3;b45 

4.  9o9£44| 

l.$e0£46 

1.3796*1 

7, 1776*1 

4.546644 

5. 7536*5 

1.32i£*5 

•«  *a2i.«4 

3.b2u£45 

4. 952£44 

1.54fl£45 

9,99364a 

6,4466*1 

4, 07o644 

S ■ 241£49 
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TABLE  6A.  EXPERIMENTAL  DATA  OS  THE  ABSORPTION  COEFFICIENT  OF  CESIL'M  IODIDE  (Wavenuaber  Dependesife)  (continued) 
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Jt 

\> 
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'' 

1 

V 

i 

CAT4  ii 
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DATA  SET 
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7  •  8  3  a£  *  4 
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5.23m£*4 
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7  4  bs^c  *4 

I4  45  6£ *  b 

5, 917- 44 

5. 345i *a 

4 • c  ?.  £  *s 

1 4 1 1  3  £  *0 

7bbi  ♦ 

♦ 

4«  *?3£  *5 

7 .pda  t*4 

8  •87ac  4a 

S« lab£44 

24d3<4£*a 

74apac*4 

l433bc*p 

a  4  7pbc *4 

8*5  Cbc  *5 

4.00*6*4 

1.  i*  uc  »o 

s 

c«558t*5 

?•  ei.t*!* 

d.773£45 

5..99£44 

2.359C45 

7 .47  3£44 

A. c4;c*b 

a  4  741 c*4 

1.1386*0 

440976*4 

1.51*6*6 

s 

£ • 3  ds^  »9 

7«a7dc.*4 

8.992t*5 

a«Cwb£*4 

243L9£*a 

7.38uE*4 

l.l7<.t»6 

5.7226*4 

1.3  8-6  *p 

4,  b(b*6  *4 

1 4  57  9£  *p 
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<♦ 

2«-j44£*9 

7«  3844  *4 

9.25:£  *5 
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2-ti9£45 

7.345C44 

l4A3bE4b 

b»  Ebac  44 

1.4  246  *b 

4  4pe^  E  »•• 
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s 
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9  •  49  5 1  ♦  5 
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342ad£45 
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1.423£4t 
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1»347c4o 

4.6426*4 

1 4 lA  36  *6 

s  •  ?  *  *  • 

s 
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s 
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4 
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64449t  ♦** 
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4,  9m  bt  4  4 
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4 
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iS 
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S 
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b«i3 
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S 
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4 
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P43L9c44 
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1.2446  *b 
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4 

d • 97  3£  *4 
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7  4456£45 
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4 
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4,8l2t*4 
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4 
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« 
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5.9946*5 
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1.9£!E>6 
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4*75b£*b 

5*0C36*5 

/ 

a 

( 


nz 


Absorption  Coefficient,  cm 


TABLE  66.  EXPERIMENTAL  DATA  ON  WZ  ABSORPTION  COEFFICIENT  OF  CESIL'M  IOjIDE  (Teaperature  Dependence) 
(yavenuaber,  v,  cm“*;  TeaperaCure.  T,  K;  Absorption  Coefficient.  Ci,  cn"*) 
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Set  No. 
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T,K 

Ref, 
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n 
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2 

O 
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(54 

3 

A 
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[84 
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77 

[152 

5 

X 

290 

[26 
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A 

80 

[26 

7 

♦ 

4.2 

[26 

Wavelength,  um 

Figure  43.  Reflectivity  of  Cesium  Iodide 


TABLE  67.  SD«ARY  OF  MEASURE^^UlTS  OS  THE  REFLECTIVITY  OF  CESIUM  IODIDE 


0>ica 

Sat 

So. 

Ref. 

No. 

Auchor(s) 

Year 

Method 

Used 

Wavelength 
Range,  ua 

7eQ;>erature, 

K 

Specif  ica:  ior  ;  and  Rt-^narks 

1 

154 

Bcailsto,  J.A.B.  and 
Eldrldse,  J.C. 

1973 

R 

67.2-236.4 

300 

Single  crystal;  spectmen  with  surface  polished  ncchanically  and  then 
cheffllcally;  reflectivity  measured;  data  extracted  froa  a  figure. 

2 

54 

McCarthy,  D.E. 

1963 

R 

2.30-20.0 

298 

Synthetic  crystal  (1  cb  thick);  polished  to  flatness  of  seven  fringes 
on  both  sides;  30*  reflectivity  measurements  made  v(ch  aluaitiua 
mirror  reference  standard;  data  extracted  froa  a  curve. 

84 

Mltsiui.ihl,  A., 

Yomada,  T. ,  and 
YoshlR-^ea,  K. 

1962 

R 

49.7-223 

298 

Single  crystal;  near  normal  reflectivity  measured  in  vacuui^  with 
aluninuB  reference  standard;  data  extracted  froa  a  curve. 

4 

152 

Lanatsch,  H.,  Rosse, 

J. ,  and  Saurer,  E. 

1972 

R 

0.20-0.23 

77 

Single  crystal;  near  normal  reflectivity  observed;  data  extracted 
from  a  curve. 

5 

t 

26 

VcTgnat,  P-. ,  Claudel, 
J.,  Hadnl,  A.,  and 
Strlmer,  ?. 

1969 

R 

66-297 

290 

Csl  crystals;  reflectivities  at  15*  Incidence  obtained;  data  ex¬ 
tracted  from  a  figure. 

6 

26 

Vcrgnac,  P.  ec  al. 

1969 

R 

82-246 

80 

Same  as  above. 

7 

26 

Vergnac,  P.  ec  al. 

1969 

R 

72-254 

4.2 

Same  as  above. 
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T;cBL£  ^8.  :X  bf.Xr.  oX  TH.-.  kr.rUCliVm  OF  CESlJr  :^;DIDE 

^W.ivti.jngth^  mX;  'I».-;'»ferot‘ire.  T,  K;  Ref Jt-ctivity ,  ;.l 
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TABLE  69.  SL’>MARY  OF  VFJ^SUREMIKTS  ON 
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TABLE  71 . 


PEAK  POSITION'S  IN  AND  HALF-WIDTHS  (W)  IN  eV  FOR  THE  F,  R,  M,  AND  N 

ABSORPTION  BANTIS  IN  CESIUM  IODIDE* 


Interionic 
dist . ,  d 

O 

(A) 

Temp. 

F  band 

Ri  band 

R2  band 

M  band 

N'  ban< 

X 

max 

X 

max 

W 

X 

max 

X 

max 

X 

max 
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3.95 

RT 

(0.778)" 

0.785 

0.36 

1.220 

0.1 

NT 

0.750 

0.23 

1.185 

0.05 

*  Values  were  taken  from  Ref.  [69]. 


Values  given  In  parentheses  are  calculated  from  the  Ivey  relations  [70], 
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for  SaCl  structure,  X  »  251  d^'®  for  CsCl  structure 
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4.  SUMMARY  OF  RESULTS  AND  RECOMMENDATIONS 

The  purpose  of  the  present  work  is  to  survey  and  compile  the  available 
information  on  the  absorption  coefficient  of  alkali  halides  and  to  generate 
recommended  values  on  the  absorption  coefficient  in  the  infrared  region.  The 
results  of  this  study  are  summarized  below. 

The  Urbach  rule  appears  to  be  generally  applicable  to  the  uv  absorption 
edge  of  alkali  halides.  Measurements  of  absorption  coefficients  as  a  function 
of  frequency  at  various  temperatures,  enable  the  establishment  of  the  equations 
for  the  Urbach  tails.  These  equations  are  useful  in  predicting  the  intrinsic 
absorption  coefficients  for  these  materials.  Compared  with  the  experimental 
results  at  the  tails,  this  rule  provides  clues  regarding  the  extent  of  impurity 
or  defect  in  the  samples.  To  ascertain  if  the  Urbach  rule  can  be  extended  into 
the  transparent  region  requires  experimental  data  on  ultrapure  samples.  The 
current  available  data  are  less  than  adequate  to  provide  such  positive  evidence. 

In  the  highly  transparent  region,  absorption  coefficients  are  usually  low. 
Since  refractive  indices  in  the  transparent  region  ran  be  measured  accurately, 
the  corresponding  absorption  coefficients  can  be  calculated  from  Che  expressions 

R  =  (n-1)'  k=’ 

(n+1)^  +  k^ 

and 

a  =  47tkv 

It  is  clear  that  a  can  be  determined  provided  that  reliable  reflectivity 
data  are  available.  Such  important  data  are  currently  missing  as  reflectivity 
measurements  are  concentrated  in  the  fundamental  uv  absorption  band  and  the 
reststrahlen  region. 

Available  data  in  Che  multiphonon  region  indicate  that  the  absorption 
coefficient  can  be  expressed  as  an  exponential  function  of  frequency.  Deutsch's 
results  [12]  supported  the  exponential  dependence  of  the  absorption  coefficient 
on  frequency  for  LiF,  NaCl,  KCl,  and  KBr;  however,  due  to  inadequate  data, 
such  a  relation  could  not  be  developed  for  NaF  and  KI.  However,  we  have  found 
in  this  study  that  such  an  exponential  relation  can  also  be  formulated  for 
NaF  and  KI  based  on  the  following  findings: 
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1.  Listed  below  are  the  constant,  in  Eqs.  (23),  (29),  (32),  and  (35) 
for  LiF,  NaCl,  KCl,  and  KBr,  respectively,  and  their  corresponding 
molecular  weights,  M,  including  those  of  NaF,  KI,  and  Csl.  In  addi¬ 
tion,  the  corresponding  1/M  are  also  given. 

LiF  NaF  NaCl  KCl  KBr  KI  Csl 

Vq,  cm"'  153.2  56.0  50.8  39.1 

M,  g  mole’*  26  42  58.5  74.5  120  166  260 

1/M,  mole"*g  0.0385  0.0238  0.0171  0.0134  0.0083  0.0060  0.0038 

A  plot  of  log  versus  1/M  for  LIF,  NaCl,  KCl,  and  KBr  as  shown  In 
Figure  45  reveals  that  these  four  points  can  be  approximated  by  a 
straight  line.  Based  on  this  plot,  the  predicted  values  of  for 
NaF,  KI,  and  Csl  are,  respectively,  78.5  cm”’,  35  cm”’,  and  32  cm”'. 

2.  In  the  case  of  NaF,  available  data  by  Hohls  [29]  and  Klier  [41]  (see 

Fig.  11)  suggested  a  much  higher  value  for  However,  the  data 

set  obtained  by  McNelly  and  Pohl  [80],  read  off  from  Figure  12,  for 
a  temperature  of  300  K  gave  a  value  of  79.5  cm”’  for  v^,  closely  in 
accordance  with  the  predicted  value  78.5  cm"’.  Careful  review  of 
their  reports  indicated  that  McNelly  and  Pohl  used  samples  of  extreme 
purity  and  they  found  no  indications  of  any  extrinsic  absorption. 
Based  on  this  evidence  and  the  match  of  predicted  value,  we  con¬ 
fidently  adopted  Eq.  (26)  to  represent  the  absorption  coefficient 

of  pure  NaF  in  the  multiphonon  region  at  room  temperature. 

3.  In  the  case  of  KI,  similar  situations  were  encountered.  Available 
data  reported  by  Harrington  et  al.  (104J  were  used  to  test  the  pre¬ 
diction.  Indeed,  a  value  of  35.1  cm”’  for  was  found  and  Eq.  (38) 
was  consequently  adopted.  In  the  case  of  Csl,  unfortunatelv  the  cur¬ 
rent  state  of  available  data  is  inadequate  either  to  substantiate 

the  prediction  or  to  define  a  unique  value  for  v^. 

With  two  additional  points,  those  of  NaF  and  KI,  in  Figure  45,  there  is 
little  doubt  to  believe  that  log  \)^  is  proportional  to  1/M  In  the  form  of 
equation 

A  B/M 
u  =  Ac 
o 

where  A  and  B  are  constants.  No  attempt  was  made  to  assign  numerical  values 
to  these  constants  until  the  physical  meaning  of  this  equation  is  understood. 


A  I'losf  examination  of  the  absorption  spectra  in  the  multiphonon  region 
for  LiF,  NaCl,  KCl,  and  KBr  (shown  in  Figs.  5,  17,  23,  and  29),  one  will  ap¬ 
preciate  the  strong  possibilities  that  analytical  expressions  similar  to  those 
for  the  Urbach  tall  region  can  be  formulated  for  the  multiphonon  region.  Re¬ 
sults  toward  these  ends  will  be  presented  in  the  second  report  of  this  study 
on  alkali  halides. 

In  the  wavelength  region  of  laser  interest,  absorption  coefficients  were 
made  available  at  a  few  selected  wavelengths.  Although  it  appeared  that  ab¬ 
sorption  coefficients  at  some  wavelengths,  10.6  um  for  example,  could  be  pre¬ 
dicted  by  Eqs.  (29),  (32),  and  (35)  in  the  cases  of  NaCl,  KCl,  and  KBr,  exper¬ 
imental  data  showed  considerable  discrepancies  due  to  impurities  and  surface 
contaminations.  Furthermore,  determination  of  extreme  low  absorption  is  hampered 
by  the  limit  of  instrument  sensitivity,  hence  the  inevitable  discrepancies. 

Many  investigators  treated  the  bulk  and  surface  absorption  as  two  separate 
parts  and  efforts  have  been  made  to  identify  them  separately.  As  a  result, 
very  low  bulk  absorption  coefficients  (close  to  the  Intrinsic)  were  reported 
with  surface  absorption  generally  many  times  higher.  In  practice,  however, 
the  total  absorption  actually  accounts  for  the  objectionable  effects  at  high- 
power  levels.  Natural  consequences  of  this  are  numerous  investigations  aimed 
at  eliminating  or  reducing  the  extrinsic  contributions.  Growing  of  crystals 
with  the  reactive-atmosphere  process  and  cleaning  the  surface  with  various  chem¬ 
ical  techniques  are  two  popular  means  that  have  been  employed.  To  date,  only 
modest  success  has  been  achieved. 

Assignment  of  the  bulk  and  surface  origins  of  extrinsic  absorption  at 
9.5  and  3.8  pm  has  been  controversial.  Some  workers  believe  that  surface 
contamination  is  the  main  cause  of  excess  absorption;  others  think  bulk  impur¬ 
ities  are  the  reason.  No  clear  line  can  be  drawn  between  these  two  views  based 
on  currently  available  information. 

Some  materials  have  relatively  high  intrinsic  absorption  at  certain  laser 
wavelengths.  However,  it  has  been  made  clear  by  the  advances  of  laser  tech¬ 
nology  that  laser  wavelengths  are  no  longer  limited  to  the  2-6  pm  region  and 
to  1(1.6  pm,  the  so-called  chemical  and  COj  laser  wavelengths.  New  developments 
have  shown  that  laser  action  can  be  produced  at  other  wavelengths  in  the  near 
Infrared,  visible,  near  ultraviolet,  and  ultraviolet  regions.  Optical  mater¬ 
ials  that  are  not  suitable  at  certain  wavelengths  may  be  found  to  be  important 


at  other  wavelengths.  It  Is  clear,  therefore,  that  well  planned  and  systematic 
experimental  Investigation  of  absorption  should  be  carried  out,  covering  wide 
spectral  and  temperature  ranges  for  a  wide  variety  of  optical  materials. 
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APPENDIX 


The  figures  Included  in  the  Appendix  are  vuv  absorption  spectra  of  the 
seven  materials  which  are  presented  in  this  report.  For  each  data  set,  the 
purposes  of  the  investigations,  where  the  curve  was  taken  from,  differences 
for  different  spectral  regions  are  specified.  Some  researchers  were  interested 
in  the  absolute  values  of  absorption  coefficients,  some  simply  wanted  to  show 
the  spectral  structure.  As  a  result,  m  ly  workers  adopted  arbitrary  (arb) 
units  for  the  absorption  coefficient  (a- .  Since  the  purpose  of  including  these 
figures  is  to  provide  the  readers  the  supplemental  parts  of  the  complete  ab¬ 
sorption  spectra,  selected,  typical  results  are  plotted  in  a  single  scale  and 
the  appropriate  scaling  magnitudes  are  given  in  the  legend. 
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Figure  Al.  Absorption  Coefficient  of  Lithium  Fluoride  In  vuv  Region 
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Figure  A7.  Absorption  Coefficient  of  Cesium  Iodide  in  vuv  Region 
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